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REALLY SCARED OF 


Every app has a price: experts warn of 230,000 damaged 
codes and thousands of infected applications which 
cyber criminals are using to their advantage. PAGE 66 


Planes are believed to be the safest mode of transport, 
but flying still carries many risks. World of Knowledge 
asked pilots to reveal what these are... PAGE 72 


Every second, China flushes a toxic cocktail into the 
environment. Billions of tonnes of mercury, lead and 
arsenic are spread around the world as a result. PAGE 50 


Secret missions in Iraq, plots to assassinate Hitler, 
clandestine programs to control the media; we expose 
the wars they didn’t want you to know about. PAGE 14 


Shark expert Mike Rutzen reckons he can understand 
Great White behaviour. And he’s prepared to go face-to- 
face with the deadly predators to prove it. PAGE 24 




Marijuana might be legal in Colorado now, but does 
that mean the drug is safe? And how does it affect 
your brain and body? PAGE 36 
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The ‘Goldilocks Zone’ is the area around a Sun’s orbit 


that could support life. Billions of planets occupy this 
zone. But one day Earth’s time will be up... PAGE 78 
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P FROM THE 
SV EDITOR 


Working for the CIA, SAS or any branch 
of military intelligence must be 
frustrating - and I’m not just talking 
about the unsociable hours. 

Consider this: keeping secrets is a major 
part of your job description. Reputations, 
and lives, depend on it. Usually your 
own. And yet everywhere you turn, there’s 
someone out to expose your work to 
the public. A journalist sniffing out a 
conspiracy. A political activist hacking 
into your servers. One of your staff 
leaking classified documents. In the age 
of internet, blogging and self-publishing, 
when millions of blank news pages need to 
be filled every day, there’s no shortage of 
^ forums for juicy information. 

Everyone loves a secret. 

Covert operations are as old as 
warfare itself. Though since World War 
Two, they’ve been absorbed into the 
culture of government, as intelligence 

^ and data gathering become as 
important as field combat. 

These days, classified missions 
don’t tend to stay classified for very 
long. Which is bad news for CIA 
bosses, and good news for World 
of Knowledge editors. 

Vince Jackson, Editor 
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Sweden’s Tough Viking race is only 
7.4 kilometres long - yet it’s one of 
the world’s most gruelling events. 
Fire, barbed wire and 10,000-volt 
shocks make every metre pure 
agony. It’s a hellish race against 
the clock... and pain 


Slottsskogen Park in Gothenburg is an idyiiic piace 
- for 364 days of the year, at ieast. On one particuiar 
day, however, this oasis nestied in the middie of a Swedish 
city becomes a mecca for masochists. Cries of agony ring 
through the trees; smoke biiiows from burning barricades; 
and biood, sweat and tears fiow in equai measure, it is the 
day of the Tough Viking race, which aiong with internationaiiy 
renowned event the Tough Mudder, is considered to be one 
of the worid’s most extreme obstacie races. 

Members of the Swedish Army’s Speciai Forces deveioped 
the concept a few years ago. The objective is to take every 
participant to their physicai iimits - and beyond. The race 
through the park gives runners 19 obstacies to conquer over 
a distance of 7.4 kays. Just a few hundred metres from the 
starting iine, dozens of rugby piayers await the runners, 
ready to tackie them and take them down. Competitors who 
manage to get by without sustaining injuries wiii go on to 
suffer through stages that require them to crawi through 
mud, under barbed wire, then sprint over red-hot burning 
coais and dive into a pooi of ferociousiy icy water. 

Aii the whiie, runners are simuitaneousiy racing against 
the ciock and battiing their own urge to simpiy give up and 
make the pain stop. Not everybody wins the iatter battie - 
but those who succeed in making it to the finish iine, after 
up to three hours of heiiish agony, stiii have to get past the 
most feared obstacie in the entire race: the 10,000-voit cage. 

Hundreds of eiectricaiiy charged wires that send a shock 
through the runners’ bodies every time they touch one (see 
right) hang from the ceiiing of the cage. The shocks are not 
iife-threatening by any means, but they are very painfui. No 
other obstacie in the race produces iouder screams of agony. 

in spite of all this anguish, next time hundreds of runners 
will once again queue at the starting line to take on the 


Tough Viking race - ready to test their limits and disturb 
the idyllic peace of Gothenburg’s Slottsskogen Park. □ 
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“It will tower over Paris like a huge, dreary factory chimney,” complained 
a group of well-known artists in a joint letter, published during the Eiffel 
Tower’s planning stages. Many people predicted the building would be 
a monstrous metal nightmare - but most fell silent upon its unveiling. 

Nevertheless, the Eiffel Tower was scheduled to be pulled down 20 years 
later. To prevent this, Gustave Eiffel sought ways in which his tower could 
be put to use - and found them in science. Unique experiments could be 
performed at the top of the tallest building in the world (at the time); studies 
into aerodynamics, atmospheric pressure and radiation measurements. But 
it was radio that proved to be its saving grace. In 1903, the first wireless 
tests were carried out; by World War One, German intelligence was being 
intercepted via the Eiffel Tower and then decoded. Amongst other things, 
this led to the exposure of Mata Hari, the notorious German spy. 


IT WAS SUPPOSED TO BE DEMOLISHED 







IT’S A $650 BILLION NATIONAL TREASURE 


In 2012, the chamber of commerce of the Italian province Monza and 
Brianza calculated the tourist value of Europe’s famous landmarks. 
This was based on visitor numbers (seven million visit the Eiffel 
Tower annually) and an attraction’s effect on its country’s economy. 
The Eiffel Tower topped the list, with a value of $650 hillion. 

In May 1925, the monument was sold to a scrap merchant for 
$50,000 hy con artist Victor Lustig, who posed as an employee 
of the French postal ministry and led the buyer to believe that the 
Eiffel Tower was going to be torn down. □ 
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HOW IT BRUSHES OFF 170KIVI/H WINDS 


In a way, the Stone Age lasted until the middle of the 19th century: pyramids, cathedrals, obelisks - all of 
them built using stone. The Washington Monument, the world’s tallest stone construction at 169.3 metres, 
was only completed in 1884. But when the mass production of steel was introduced, it became possible 
to build even taller structures, as steel is extremely tough and yet highly flexible. 

Gustave Eiffel eschewed this material, however, electing instead to construct his tower from wrought 
iron. The secret of the Eiffel Tower’s durability? Its latticework design means that it consists entirely of 
braces, struttings and bars; in spite of its 10,000-tonne weight, the tower isn’t adversely affected by 
winds. Even at wind speeds of 1 70km/h, the top of the tower only tilts around 1 3 centimetres, as the 
racing air simply whistles through the framework. 


THE FIRST DESIGNS WERE REJECTED 


The plans for its construction did not originate from Gustave Eiffel, 
but from two employees at his architectural firm: Maurice Koechlin 
and Emile Nouguier. The city of Paris wanted to boast of having the 
highest tower in the world, built in time for the opening of the 
International Exhibition in 1889, and the anniversary of the French 
Revolution 100 years earlier. However, Eiffel found the plans of his 
colleagues too functional, and so he commissioned 
architect Stephen Sauvestre to rework them. 

\ Regardless, Eiffel is considered the ‘father of the 

Tower’ as he made the construction possible in 
the first place. He was already a well-known 
V engineer, having constructed the framework 

Ik m \ of the Statue of Liberty in New York. 
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In 2004, Lindblad Expeditions and National Geographic joined forces to inspire 
the world through expedition travel. Today our 10-ship fleet voyages to over 
40 extraordinary destinations, touching on 7 continents and the world’s ocean. 
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experiences on exciting itineraries-including Madagascar, Morocco, Sri Lanka, 
and the Seychelles in 2015. Plus, exclusive undersea and photography programs 
make our expeditions unique in the world of travel. Explore with us and see. 




S. AMERICA I EUROPE & MEDITERRANEAN | N. AMERICA | S.E. ASIA &_PACIFIC 






1944-2014 ” , yf 

THE HISTORY OR;. 




V 


^ A I 


r 




From undercover ORPFS||ns in World War II to the re^^nt uprisings in Syria 
these are the classiflrd'Pssions you weren’t supposed to know about... 



THE SPECIAL ONES 


The age of the modern special 
forces - elite soldiers handpicked 
for unconventional warefare - began in 
1940 when British PM Winston Churchill 
laid the foundations for the SAS. 



t no point in the last 70-odd 
years has there been a single 
second when some country, 
somewhere in the world, wasn’t 
at war. The same can also be 
said of a specialised type of 
warfare - the ones that fly 
under the radar, skillfully 
avoiding the public glare. They go under various 
guises: covert operations, black ops, special 
missions, secret wars. 

Call them what you want, but the one 
thing that binds them is their undercover 
nature. Journalists or whistleblowers may 
eventually expose them at a later date, but 
at the time of conception, whether it’s a daring 
plot to assassinate Hitler or a high-stakes 
SAS raid in Iraq, these specialist battles 
are conducted at the highest level of 
classification. On strictly a need-to-know 
basis. Above most people’s pay grades. 

And in the modern age, they’re conducted as 
much by government intelligence agencies as 
they are military units. According to United 
States law, the CIA are the only agency allowed 
to lead covert operations, unless the president 
himself finds another agency better equipped 
to do the job - which is rare. Sometimes, as 
became popular during the conflicts in Iraq and 
Afghanistan, undercover missions can even be 
farmed out to private companies. 

There’s often good reason for secrecy. After all, 
surprise is a key tactic in warfare. As is playing 
dirty. And herein lies another defining feature of 
any covert operation: they’re not always 
conducted according to the rule book. Laws are 
broken, international conventions ignored. Lives 
are taken, human rights abused. In a secret war, 
a ‘mission accomplished’ stamp on the operation 
file is the only thing that matters. How you get 
there is open to interpretation. 

Over the following pages. World of Knowledge 
lifts the lid on some of these clandestine 
missions - the ones you weren’t supposed 
to know about. The perpetrators didn’t 
always play clean, and they didn’t always 
get the job done. They did, however, 
create some fascinating stories... 
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FACE-OFF 

(Above) A soldier rips down a poster 
of dictator Saddam Hussein during 
the early days of the Iraq War in 2003. 
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For the 300,000 coalition soldiers on stand-by, 
it was a tense 48 hours. On March 18, 2003, US 
President and Commander-in-Chief George W. Bush had 
given Saddam Hussein an ultimatum to stand down from 
his position, and avoid another deadly, costly war. 

Little did anyone suspect at the time, but while 
the Iraqi dictator was weighing up his options, 
a crack team of Australian SAS soldiers were 
allegedly already inside the country, engaged 
in a ‘turkey shoot’ against enemy troops. 

These are the revelations of former Australian 
diplomat Tony Kevin, who claims that, based on 
information he obtained from Department of Defence 
briefing papers, two units of 75 men each entered 
Iraq 30 hours before Coalition troops sprang into 
action. One of the groups travelled west of Baghdad, 
scouting the highways for possible Iraqi missile 
movement and weren’t involved in any fighting; the 


other unit, however, descended on suspected missile 
sites near the Jordanian border and “was in active 
and high-level military combat”. 

“They were heavily armed with high-technology 
weaponry and they used it in ambush-type situations,” 
Kevin told the Green Left Weekly newspaper in 
2004. “They took out a lot of Iraqi casualties. 

There were no casualties whatsoever among 
the SAS.” Kevin described the attack as a “turkey 
shoot”, with the SAS “going out all guns blazing”. 

The fact that neither Australia nor Iraq were officially 
at war at the time of the attack raises questions about 
the legality of this covert mission, which Kevin says 
“was a huge risk to those men, quite apart from the 
hundreds of Iraqis they killed or wounded. Had they 
been captured they would have been war criminals. 
They could have been up before the International 
Criminal Court, to which Australia subscribes”. 
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Of all history’s political leaders, none have been 
subject to as many assassination attempts as 
Nazi leader Adolf Hitler. Even so, the boldest effort 
to kill Hitler was hatched within his own ranks. The 
events were so dramatic, they formed the basis of Tom 
Cruise’s 2008 movie Vaikyrie. 

Not all high-ranking officers in the German military 
supported Hitler’s politics; there was a groundswell of 
opinion within the Nazi party that Germany would be 
better off bargaining peace with the Allies as soon as 
possible - stretching back as far as 1938. But it wasn’t 
until 1944 that Hitler’s opponents finally got their chance. 

Chief of Staff Claus von Stauffenberg had always 
believed that assassinating the German leader was 
a lesser evil than Hitler staying in power - so, after 
collecting various allies in the military, including General 
Carl-Heinrich von Stulpnagel, Stauffenberg initiated 
what became known as the ‘July 20’ plot. 

At lunchtime that day, the Chief of Staff walked into 
a military conference held at Hitler’s field HQ near 


Rastenburg, known as the Wolf’s Lair, attended by the 
Fiihrer and 20 of Germany’s highest-ranking officers. In 
Stauffenberg’s hands was a briefcase loaded with a one- 
kilo plastic explosive. He took his place at the conference 
table and after a few minutes, stood up to leave the room 
to take a phone call that had been preplanned. As he left, 
Stauffenberg said a mental good riddance to Hitler: the 
briefcase was stashed under the table. 

What followed is pure bad luck. It’s believed the case 
was accidentally moved by the foot of Colonel Heinz 
Brandt, who was sitting next to Hitler, deflecting the 
blast away from the Fiihrer when the bomb exploded. 
Hitler survived, only suffering a perforated eardrum. 

The ramifications of the mission’s failure were 
massive; a furious Hitler mobilised his secret police, 
the Gestapo, to arrest more than 7000 people he 
suspected were connected with his assassination 
attempt. Almost 5000 were executed, including 
Claus von Stauffenberg, who was killed by a makeshift 
firing squad the following night. 


RASTENBURGj GERMANY 

JULY 20, 1944 

CODENAME: OPERATION JULY 20 


WHY DID AH INSIDER 
PLOT n ASSASSINA1E 
HUIER FAIL? 
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DAMAGE LIMITATION 
Senior members of the Nazi | 
survey bomb damage at Hitler’i 
field HQ, known asfhe ‘Wolf’i 
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An angry Iraqi protester (above) f 
firebombs a British tank ^ 
outside a Basra jail just hours 
e scene. 




I' BASBA, IRAQ 

*■' SEPTEMBER 19, 2005 


CODENAME: UNKNOWH 

WAS AN SAS RAID ON AN 
IRAQI PRISON THE MOST 
DARING COVERT OP EVER? 


You can’t judge a war by its Hollywood treatment: 
in movie-land, explosions are bigger, the rescue 
missions more heroic. But the real-life events that 
unfolded on the night of September 19, 2005, in southern 
Iraq, would be worthy of any gung-ho war blockbuster. 

It began in the afternoon when two undercover British 
Special Air Service (SAS) soldiers, dressed as Arabs, were 
I approached by local police at a checkpoint, believing the 
^ duo looked suspicious. According to Iraqi authorities, the 
I British men refused to stop, opening fire on the officers. 

I One policeman was killed and another seriously wounded, 
s The special forces duo were captured and then jailed 
s when they refused to disclose the details of their mission. 

I Senior SAS figures feared for their soldiers’ safety - 

a feeling compounded when local Iraqis began gathering 
around the prison, demanding the soldiers be jailed. 
Rumours were also circulating that Islamic militants had 
infiltrated the police, and were holding the SAS men 
hostage. British tanks sent to the scene were stoned and 
petrol-bombed; one was set alight. Meanwhile, diplomatic 


tensions between London and Baghdad bristled. Within 
a few hours, events were spiralling out of control. Then 
someone took an executive decision. . . 

At an undetermined time that night, SAS forces 
returned to the prison with six tanks and broke down the 
prefab walls of the facility, before storming in and freeing 
the undercover soldiers. In the confusion, around 150 
other prisoners escaped. The Governor of Basra province, 
Mohammed al-Waili, claimed the British had used “more 
than 10 tanks backed by helicopters”, and described the 
raid as “barbaric, savage and irresponsible”. 

It’s believed the SAS Lieutenant-Colonel on the ground 
defied his Ministry of Defence bosses in order to save his 
two captured men. In fact, the incident almost sparked 
a mutiny in the British military, according to a report by 
UK politician Adam Holloway. Many SAS officers were on 
the verge of quitting, claiming the government refused 
to sanction the rescue because they feared it would 
undermine claims that the British were successfully 
handing over power to the local security services. 
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The Cold War - with the US and NATO-backed 
countries on one side, the Soviet Union and the 
Eastern Bloc nations on the other - was a time defined 
by mutual distrust, both ideological and political. 

Though it wasn’t until 1990, when the Berlin Wall 
had fallen and the Cold War effectively ended, that 
the true extent of the paranoia was revealed. 

Enter Operation Gladio - a secret, NATO-organised 
‘stay-behind’ operation in Europe, set up to ward off 
a possible Soviet military invasion. 

The public first became aware of the project when 
Italian Prime Minister Giulio Andreotti disclosed its 
existence to the country’s Chamber of Deputies in October 
1990. One British newspaper at the time described the 
operation as “the best-kept, and most damaging, 
political-military secret since World War Two”. 

Twelve countries hosted this undercover network of 
paramilitary cells - even so-called neutral nations such 
as Switzerland and Sweden. It’s thought that under the 
leadership of NATO, in particular the CIA and Britain’s 
MIG, weapons were stashed all over the continent - 
including guns, ammo, explosives, radio transmitters and 
various tools. Operatives had orders to carry out guerrilla 
warfare and assassinations if need be. 

And while the movement was officially supposed to 
counter the rise of communism, the most damaging 
accusations against Operation Gladio concern its 
dubious relationship with political terrorism - as part 
of its agenda to discredit left-wing groups. 



In 2001, former Italian head of military counter- 
intelligence, General Gianadelio Maletti, claimed 
the CIA had helped source the explosives used in 
the infamous 1969 bombing of a Milan bank, in 
which 16 people were killed. The terror attack was 
at first blamed on left-wing anarchists, but later 
investigations cast doubt on the claims. According 
to the UK’s Guardian newspaper, Maletti said during 
a trial relating to the bombing that Americans were 
no longer merely monitoring and infiltrating extremist 
groups, but were now actually instigating violent acts. 

Could these claims be true? A 2000 parliamentary 
report by Italy’s Olive Tree political coalition insisted 
US intelligence agencies knew about the bombing yet 
turned a blind eye. Several European governments, 
including Belgium, France and Greece, have admitted 
that NATO’s secret army did exist (12 EU countries 
involved even debated the issue in the European 
parliament in 1990). NATO itself, the CIA and MIG 
have remained cagey on the subject. 
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THE WORLD^S MOST POWERFUL INTELUGENCE 
ORGANISATION HAS BEEN INVOLVED IN 
HUNDREDS OF SECRET WARS SINCE THE 1950s. 
HERE ARE THE ONES 

» 

* 

1950S-1960S 


OPERATION MOCKINGBIRD 
CAMPAIGN TO INFLUENCE THE MEDIA 
Wars aren’t always fought on the battlefield; sometimes they’re 
waged in people’s minds. So keen were the CIA to suppress 
communism and other resistance groups, that by 1953 Operation 
Mockingbird had major sway over at least 25 newspapers and 
wire agencies - including the New York Times. Time and the 
Washington Post Recruited editors and journalists would place 
stories written using CIA-sourced intelligence or spin stories to 
create a favourable US bias. Around 3000 CIA staff and 
contractors were employed to maintain the propaganda push. 


1950S-1970S 

PROJECT MKULTRA 

CREEPY MIND-CONTROL PROGRAM 

The CIA’s most outlandish covert operation was conducted 
at 80 institutions across America; various colleges, universities, 
hospitals, prisons and pharmaceutical companies were recruited 
in a mass experiment designed to engineer human behaviour. The 
methods employed were dubious, and often illegal. Orugs such as 
ISO were given to human guinea pigs, sometimes against their 
will. Hypnosis, isolation techniques, sexual abuse and torture 
were all used. Much of the information about Project MKUItra 
was gleaned from US Senate investigations in 1976 and 1977. 
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NICARAGUAN CONTRA AFFAIR 

FUNDING THE COCAINE DEALERS 

One of the biggest scandals of the decade revolved around 
allegations that the CIA was helping fund the Contra rebels in 
Nicaragua with the profits from cocaine trafficking (see left). 

It was public knowledge at the time that President Ronald Reagan’s 
administration was backing the group in its domestic struggle against 
the Marxist-leaning FSLN, but a 1986 Senate Foreign Relations 
Committee report found that, “Contra drug links included. . . payments 
to drug traffickers by the US State Department of funds authorized by 
the Congress for humanitarian assistance to the Contras.” 






2012-present 

SYRIi^ WAR 

BACKING THE REBELS 

Whether it’s Colombia or Kurdistan, rebel forces have 
traditionally lacked either money, training or weapons 
- or all three. In 2012, US President Barack Obama signed 
a secret order giving full American financial and logistical 
support to rebels (see photo below) trying to oust Syrian 
President Bashar al-Assad and his government. Not long after his 
authorisation, /Prefers reported that eyes on the ground had seen 
“noticeable improvements in the coherence and effectiveness of 
Syrian rebel groups in the past few weeks”. Twelve months later, 
the White House publically confirmed the CIA’s involvement. 


2000s 


OPERATION HOTEL CALIFORNIA 

SPECIAL FORCES’ EARLY IRAQ INVASION 

The history books say the Iraq War began on March 20, 2003. In 
fact, the real invasion took place eight months earlier, when a 
handpicked team comprising the CIA and the US Special Forces 
entered Iraqi Kurdistan undercover. This mission wasn’t about 
combat. The squad, who were familiar with the terrain, culture 
and language of the local people, focused on gathering 
intelligence so that other branches of the US military could land 
early blows come wartime - information which, according to 
Mike Tucker and Charles Faddis’s book Operation Hotel 
California: The Clandestine War Inside Iraq, was often ignored. 


WHERE IS THE CIA’S HEADQUARTERS? 

The CIA’s home at Langley, Virginia (see photo below) was ^ 
officially opened by President John F. Kennedy in 1 961 . The 
number of employees at the building is classified. Current 
agency director John 0. Brennan has a known war chest ^ 
around $14.7 billion, equal to 28% of the total budget given to 
the US’s various intelligence communities - known as the ‘black 
budget’. Of that, $2.5 billion is set aside for ‘covert action’ 
^’^rograms, such-as drone ops in Pakistan, payments to Afghan 
I attemj!ts to sabotage Iran’s nuclear development. 
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1990s 

IRAQ BOMBING CAMPAIGN 

COVERT ATTEMPTS TO OUST SAOOAM HUSSEIN 

Based on interviews with several former intelligence officials, a 
2004 report in the New York Times says that Ayad Allawi, head of 
the Iraqi National Record, a group dedicated to toppling Saddam 
Hussein, planted explosives and sabotaged government facilities 
under the direction of the CIA. The Times quotes various 
anonymous sources from the US spying community, one 
of whom admitted that in the early-1 990s “no one had any 
problem with sabotage in Baghdad. . . I don’t think anyone 
could have known how things would turn out today.” 
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MUNICH MASSACRE 
Eleven members of the Israeli Olympic 
team were murdered by Palestinian 
terrorists at the 1 972 Munich games 
- sparking bloody revenge missions. 
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MIDDII EASTS EUROPE > 

1972-EARLY 90s " 

CODENAME: OPERATION WR/tTH OF GOD 



WHY DID MOSSAD SPIES 
lEAD THE DWUlUEST 
REVENGE MI^ON EVER? 




It was a terrorist atrocity that shocked the 
world; in 1972, 11 members of the Israeli Olympic 
team were taken hostage at the Munich Olympic 
Village in Germany - then killed after a botched 
rescue attempt. The perpetrators were Palestinian 
group Black September, who initially staged the 
crime to demand the release of 234 Palestinian 
prisoners being held in Israeli jails. 

The response by the Israeli government was swift 
- and brutal. The country’s female Prime Minister 
Golda Meir set up a secret group called Committee X, 
tasked with taking revenge on all those involved in 
the Munich massacre, including members of the PLO 
(Palestinian Liberation Organisation). It’s believed 
between 20 and 35 targets were on their hit-list. 
Somewhat naively, Meir and her cohorts wanted to 
establish ‘plausible deniability’, so the assassinations 
could never be linked to Israel or its government. 

In October 1972, just months after the Munich 
killings. Operation Wrath of God began, orchestrated 
by assassination teams from Israel’s intelligence 
agency Mossad. The first person targeted was 
Palestinian Wael Zwaiter, shot 11 times as he returned 


to his apartment in Rome - one bullet for every 
Israeli slain at the Olympics. Next up was Mahmoud 
Hamshari, head of the PLO in France; posing as a 
journalist in Paris, a Mossad secret agent planted a 
bomb underneath a desk telephone, fatally wounding 
Hamshari. Despite his injuries, Hamshari lived for 
another two weeks, during which time he relayed the 
events of the attack to local detectives. 

Mossad’s revenge operation continued throughout 
the Seventies and Eighties; an Arabic university 
professor suspected of supplying arms to Black 
September was gunned down in the streets of Paris; 
an alleged Black September director was killed by a car 
bomb in the same city; two senior PLO figures were 
exterminated in Italy. 

One of the last-known attacks under the Wrath 
of God banner was the car-bomb murder of two 
Palestinians in Limassol, Cyprus, in 1988. All up, Golda 
Meir’s revenge plan spanned over 15 years; she was 
even the subject of a failed assassination attempt in 
1973. More than 40 years later, the tit-for-tat wars - 
some secretive, some very public - between Israel and 
Palestine continue to be played out. 



THE DOSSIER OF 
SECRET SOtDIERS 

THE MEN AND WOMEN WHO FOUGHT UNDERCOVER 
WARS -BEFORE BEING EXPOSED 


T.E. LAWRENCE 
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DOMINIQUE PRIEUR 


OTTO SKORZENY 
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T.E. LAWRENCE (BRITAIN)' , 

SERVED 1914-1935 

SAVIOUR OF THE ARABS 
More popularly known as Lawrence 
of Arabia, the British military man 
carried out spying work in North 
Africa tn . 1.91 4 - using a scientific 
expedition asVoverlor Ws nativities. 
He soon forged a reputation as 
a master tactician, successfully 
leading small groups of Arabs 
against their Turkish rulers. 

In 1962, his life was immortalised 
— by. a Hollywood movie. 


-^.DOMINIQUE PRIEUR (FRANCE) 
UNKNOm-1985^-,.^^ 

SANK THE PEACE SHIP 

The chances of this French undercover 
intelligence officer remaining anonymous 
vanished when she and her agency 
partner Alain Marfart were convicted of 
manslaughter for their part in the sinking 
of Greenpeace’s Rainbow Warrior ship in 
July 1 985, while it was docked in Auckland, 
New Zealand. She’s now a director of the 
Paris Fire Brigade. 


OTTO SKORZENY (GERMANY) 

SERVED 1931-1945 

RESCUED MUSSOLINI 
the Herman SS-Colon_el was personally 
selected by Hitler in i943'tD'lead a darinig 
mission to rescue Italian dictator Benito 
Mussolini, who’d been deposed and 
imprisoned by the Italian government. 
Despite initially having his plane shot down 
by Allied fighters, Skorzeny freed his target 
from a mountain-top hotel on September 12 
that year, flying him out by aircraft. 


MIKE SPANN (USA) 

SERVED 1991-2001 

AFGHANISTAN CASUALTY 
Part of the CIA’s elite Special Activities 
Division, the Captain was the first 
'Anrerican to .be, killed in combat during the 
US invasion in Afghanistan. He lost his life 
during a riot at the Qala i-Jangi fortress 
near Mazari Sharif. Sources on the ground 
say that after both his AK-47 and his pistol 
ran out of ammo, Spann engaged in 
hand-to-hand combat before being killed. 


MIKE SPANN 


ERIC HANEY 


MICHAEL HARARI 


JOZEF GABCIK 
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ERIC HANEY (USA) 

SERVED 1970-1990 

DELTA FDRCE SUPREMD 
The now-retired counter-terrorism specialist 
was one of the original members of the 
classified Delta Force unit. His most 
high-profile mission was Dperation Eagle 
Claw, an (unsuccessful) attempt in 1980 to 
end the Iran hostage crisis with a commando- 
style raid, but he also served on covert 
missions in Honduras, Beirut and Grenada. 
Now enjoys a career in film and media. 
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MICHAEL HARARI (ISRAEL) 

SERVED 1960s-1980s 

MDSSAD CHIEF 

When Palestinian group Black September 
assassinated Israelis at the Munich 
Dlympics, Harari was the man who led 
Mossad agents on a series of revenge 
attacks, known as Dperation Wrath of God. 
He also helped free Israeli hostages in a 
siege at Uganda’s Entebbe Airport in 1976, 
before taking up a position as Mossad 
station chief in Latin America. 
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JOZEF GABCIK 
SERVED 1939-1942 

NAZI HUNTER 

Along with his partner in crime Jan Kubis, the 
Slovak soldier played a hands-on role in the 
assassination of senior Nazi figure Reinhard' 
Heydrich in 1942. The pair apprehended 
Heydrich in his convertible Mercedes in 
Prague, first opening fire, then throwing 
a grenade at the vehicle, killing their target. 
A month later, Gabcik was hunted down 
and killed by Nazi officers.^^-^^^.'^ 



THE EATING MACHINE^^" 
With a single bite this marine predatoS^ 
can devour 9-1 3kg of meat. A great ^ 
white shark will ingest around • 
1 1 tonnes of sustenance annually. 

By comparison, an average-sized ^ 
human consumes around half a tonne 
of food per year. 


FLEXIBLE EXOSKELETON 
The skin contains a thick layer of collagen 
that overlays the muscles, protecting the 
shark like a suit of armour. It also ensures 


that the muscles work effectively. 





NAVIGATION NOSE 
The nose of a great white is so sensitive 
that it can determine the exact direction 
that a smell is coming from. How? A smell 
of hlood coming from the right will hit its 
right nostril first, thej) the left. 



FEARSOME BITING TECHNIQUE 
Shortly before the shark bites into its 
prey, it shoots its jaws forwards and 
yanks it head back. The lower jaw hits the 
victim first, before the teeth of the upper 
jaw saw into the flesh. The entire process 
lasts just under a second. 



It weighs three tonnes, can reach speeds of 60km/h and is armed with 
300 razor-sharp teeth: the great white shark is one of the last super- 
predators on the planet. But marine expert Mike Rutzen says they’re 
not mindless killing machines. AND he can understand them... 
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ansbaai, South Africa. Mike 
Rutzen sits on the stern of his 
craft, his feet dangling in the 
water. A few metres below 
the sea surface, a 
streamlined shadow circles 
Rutzen’s fishing boat. The 
fish is what biologists refer to as an apex predator 
- with a body length of up to six metres, it sits at the 
very top of the food chain in its habitat. It’s a great 
white shark - and most of us would regard what 
Mike Rutzen is about to do next as insane. . . 

The 44-year-old tightens the straps on his flippers 
and gracefully glides into the water of the Atlantic 
Ocean - with no metal cage and no harpoon. Once 
underwater, Rutzen comes into closer contact with 
the great white shark than most researchers would 
dare. “I want to understand the animals better,” he 
says. “To do that I have to get into the water with 
them, observing them without a boat or cage.” Such 
objects, says Rutzen, alter the sharks’ behaviour. 

During these unprotected encounters, Rutzen’s 
survival rests on just one thing: the South African’s 
uncanny ability to ‘converse’ with the sharks. “They 
communicate using body language,” he says. “If you 
know the signs and how to react to them, you can 
talk with them.” But these shark/human conversations 
are akin to a potentially fatal game of chess. One 
false move or misjudged moment, and it’s curtains. 

“Great whites aren’t mindless eating machines,” 
says Rutzen, “but they do have less patience than all 
the other animals that I have dived with. ” He won’t 
get into the water, then, with just any old shark, and 
will keep his distance from particularly aggressive 
great whites who bite his boat or angrily bare their 
teeth. “I’ll only ever swim with a shark that seems 
relaxed and is calmly circling the boat.” 

HOW DO YOU KEEP YOUR DISTANCE 
FROM A SIX-METRE PREDATOR? 

These risky encounters have three key factors. One: 
Rutzen must awaken the shark’s curiosity so that he 
can spend as much time as possible with the animal; 
Two: the shark must view Rutzen as a predator, in 
order to respect him; Three: Rutzen, however, must 
not appear threatening, or he’ll either scare off the 
shark or risk a defensive attack. 

Rutzen must walk an extremely fine line between 
dominance and humility - but how can he ensure he 
doesn’t cross that line? The moment the researcher 
is submerged in the water, he pulls his legs up to his 
chest and embraces himself, making himself as small 
as possible. The shark - a female - cannot resist the 



15 MINUTES WITH A GREAT WHITE SHARK 
It’s arguably the most dangerous laboratory in the world. 
Fishermen and scientists are working together on a boat 
owned by non-profit organisation OCEARCH in order to 
carry out 12 different tests on great white sharks and 
equip each animai with a sensor. 

The shark is attracted with bait, caught, then hoisted 
onto the boat using a speciai iift. Skipper Brett McBride 
manoeuvres the shark onto the deck by hand. From that 
point, the researchers have 15 minutes to examine the 
animal. A dark towel over its eyes and a constant stream 
of water over its giiis cairn the shark while the workers 
take blood and tissue sampies and attach a sensor that 
wili aiiow them to track the shark’s movements once it’s 
released back into the sea. 
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2. EYES 

Great white sharks see in colour 
and their vision is ten times 
better than a human's. They even 
possess iow-iightampiification. 
In spite of this, split seconds 
before an attack a shark will go 
blind, as a membrane known as 
a third eyelid covers its eyes to 
protect them. 


1. NOSE 

Great white sharks can smell a 
single drop of blood in a 
50-metre swimming pool. Little 
wonder: its olfactory radar for 
blood and other bodily fluids 
takes up 20% of its brain. 


3. SIXTH SENSE 
Using its ampullae of Lorenzini 
- gel-filled cavities - a shark 
can sense electric fields. That’s 
how it notices movements in the 
water, and possibly also witbin 
tbe Earth’s magnetic field. 


4. EARS 

The great white can hear for 
many kilometres and pinpoint 
the locations of sound waves. 
The otolith - or ‘ear stone’ - 
responds to gravity, ensuring 
that the shark always knows 
where it is in the water. 


6. BITE FORCE 
When a great white bites 
down, it presses a weight 
of 1.8 tonnes down onto 
its prey. The predator 
can also shift its bite 
forwards so that its teeth 
grip into the flesh of Its 
victim more securely. 


7. SKiN 

A shark's shin is covered in 
smali scales -known as 
denticles -which are pointed 
from front to back, and 
sharp, if a shark brushed 
apinst your skin it would feel 
like you were being rubbed 
with sandpaper. 


5. TEETH 

The great white has five rows 
of teeth, numbering around 
300 in total. They're all 
self-renewing: new teeth 
from the back rows are pushed 
to the front, while old teeth 
from the front row regularly 
fall out to facilitate this. 


temptation, and swims over to investigate Rutzen. 
What is that in the water? Is it edible? The female 
draws closer, slowly, with her mouth closed - a sure 
sign that she’s relaxed. “As a shark approaches me, 

I make myself bigger,” says Rutzen. He stretches out 
his legs and turns towards the shark. This causes the 
great white to maintain its distance, alter its course 
and swim past Rutzen. 


“The animal notices that I don’t feel comfortable at 
this distance, and gives me more space.” Suddenly, a 
second shark appears - and this one isn’t as friendly 
as the female. It wants to identify Rutzen by having a 
taste of him, and chomps at his flippers. 

“This ‘test-bite’ is the shark’s only way to inspect 
an object more closely,” explained Ron Taylor, the 
late Australian shark-expert, who recently died of 
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ANATOMY OF A 
SUPER-PREDATOR 


V" 
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10. LIVER 

Sharks do not have swim bladders. 
Instead, they achieve buayancy 
in the water via the fat found in 
their livers, which can weigh 
around 23DkK. 


1 1 . REPRODUCTIVE ORGANS 
Great white sharks give birth to 
live young, which hatch from eggs 
in the stomach and are between 
1.2 and 1.5 metres long at birth. 
The mating process remains a 
mystery: to this day no one has 
successfully witnessed it. 

4 ' 
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12. BODY HEATING 
Great white sharks are capable of 
keeping their bodies 14°C warmer 
than the water surrounding them. 

Their network of blood vessels 
transform movement-energy into 
warmth. They can dive down to 
1,000 metres without freezing. 

13. SKELETON 

The skeleton is made of cartilage and is 
therefore lighter than bone. Like the 
trunk of a tree, a shark’s age can be 
deduced from the growth rings on its 
cartilage. Life expectancy was thought 
to be 29, but scioirtists have identified a 
male great white that lived into its 7Ds. 


14. UNIQUE FEATURES 
The line along which the cey 
back meets the white stomach is 
as Individual to every great white 
as a fingerprint. This varied 
colouring acts as camouflage: 
the shark is ditficuit to spot 
from both above and below. 




8. PECTORAL FINS 
These are used for communicating 
and also give a great white shark 
buoyancy in the water. The basic 
principle is the same as that used 
for aeroplane wings. 


9. TAIL 

The tail fin, strengthened with 
collagen, normally moves slowly 
through the water. The shark 
generally swims at a speed of just 
3.5kni/h. During hunting, however, 
it can reach GOkm/h. Great whites 
cannot swim backwards. 


15. LATERAL ORGAN 
The great white can sense 
prey via hairs in a liquid-filled 
canal that runs along its body. 
These hairs measure changes 
in water pressure to a range 
of 100 metres. 


cancer. As soon as the shark has latched on, it uses 
thousands ol taste buds to analyse the object and to 
decide whether it’s prey or not. Its a worrying 
moment for Rutzen: even if the predator applies this 
test using only a fraction of its maximum biting 
strength of 1.8 tonnes, it could still bite off his leg. 

The situation is critical. Rutzen must ensure these 
two adult super-predators stay in his line of vision, 


while also keeping them at a distance. Fleeiog is not 
an option. "Anything swimming away just awakens 
the animal’s hunting instinct and is judged as prey/' 
says Rutzen. It is the shark that ultimately decides 
when the encounter is over. 

Unfortimately the agitated newcomer isn't eager 
to bid Rutzen farewell. It swims directly at him, teeth 
bared. The next few moments represent a fierce 
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psychological battle in which Rutzen must emerge as 
the dominant force, if he is to escape with his life. 

Once again, Rutzen does something that appears 
to be suicidal: he swims down, rather than up, and 
positions himself beneath the shark. “This is a power 
position for great whites,” he explains, “as they will 
often attack from below. If I place myself in the same 
power position, the shark judges me as an equal.” 

The manoeuvre is still extremely risky, as the shark 
could overtake Rutzen as he dives downwards before 
swooping in to attack him. But the South African’s 
plan proves successful: shark number two retreats, 
and Rutzen makes his way back up to his boat. 

WHICH STRATEGIES DOES A GREAT 
WHITE SHARK USE TO KILL? 

If Rutzen had remained on the water’s surface, 
his outing could have ended fatally, because an 
upwards attack is the preferred strategy of 
a great white. In South Africa the sharks have 
developed an additional hunting strategy: breaching. 
The prey hunted using this method are young 
seals; a shark creeps up on a seal from below, 
accelerating from zero to 60km/h in seconds and 
racing towards the water’s surface like a rocket. 

The shark seeks to ram its prey, render it immobile 
with a bite and then devour it immediately. To 
achieve this, the predator accelerates so fiercely 
that it actually hovers over the water for a moment 
before crashing back beneath the surface. 

Another tactic popular with several shark species 
is the ‘bump and bite’ : the shark circles its victim, 
bites it just once, then vanishes for a short while. So 
why does it not chow down immediately? Despite its 
strength, a shark’s sensory organs are vulnerable, and 
a seal or turtle could seriously injure its eyes with 
surprising ease. “If a shark loses an eye, it can die,” 
Rutzen explains. This super-predator is completely 


dependent on its senses, and for that reason it will 
do everything in its power to avoid close combat. So 
after a shark has bitten its prey, it leaves it to bleed 
out, only returning a few minutes later. The prey is 
now either weak or already dead. A great white will 
spear the flesh with the teeth in its lower jaw, then 
slice it using its upper teeth like a steak knife. 

According to the International Shark Attack 
File, there have been 279 recorded instances of 
people being attacked by a great white shark; 
of these, 78 died of their injuries. Why does this 
perfect predator allow human prey to survive 
and escape so often? 

“Shark attacks are relatively common because the 
creatures get humans confused with seals and 
turtles,” says aquatic biologist Dr John McCosker of 
the California Academy of Sciences. “A person who’s 
floating on the water’s surface using a surfboard or 
boogie board looks very similar to these types of 
prey. In reality, only 7% of all shark attacks end 
fatally. ” Many humans manage to escape from bump- 
and-bite attacks because the shark leaves them for a 
while so that they can bleed out; the bite victim will 
then seize this opportunity to flee or be rescued. 

If humans actually were on the shark’s menu, there 
would be fatalities every day. Great white sharks can 
see ten times more acutely than humans and sniff 
a single drop of blood in a 50-metre swimming pool. 
“They can also swim at a depth of just one metre, 
and can come closer to the shore than my boat," 
says Rutzen. *Tf people were prey they’d simply lie 
in wait for us, close by the beach. Humans are the 
slowest form of protein available. Given what an 
easy catch we are, sharks could eat us in very large 
numbers - if they were so inclined. 

“I take calculated risks in order to learn about the 
sharks for conservation reasons,” says Rutzen. “If 
you try to be Rambo in this game, you will die. ”□ 


HOW TO BULLY A SHARK 



Mike Rutzen is a 
skiiied fisherman 
who observed great 
white sharks as a 
skipper on a tourist GREETiNG 
boat for four years The shark uses aii its sense to 

before getting into anaiyse Rutzen and determine 

the water with them, whether he’s predator or prey. 








BRUSH-OFF 

Rutzen pushes the shark’s nose 
away. He’s making it understand 
that it must keep its distance. 



WiTHDRAWAL 

The shark recognises Rutzen’s gesture 
and veers away. Its highly sensitive 
nose reacts to the tiniest touch. 
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ALL-INCLUSIVE LUXURY 


^ INCLUDED - APT’S exclusive Royal Invitations on 
selected tours, including: 

Day trip on the opulent Majestic Imperator Train' 
w Tour and banquet at Namedy Castle' 

w Classical concert from Mozart Boys Choir Members at Vienna's City Palace^ 
Europe’s most luxurious river ships 
APT’S Exclusive Twin Balcony Suites'*^ 

^ INCLUDED - all sightseeing with expert local guides 
^ INCLUDED - all tipping, airport transfers, Wi-Fi, and port charges 
^ INCLUDED - all meals with up to seven onboard dining experiences^ 

^ INCLUDED - all beverages throughout your cruise'' 

’Z INCLUDED - Gold and Silver Private Butler Service^ 
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AMSTERDAM TO BUDAPEST 
15 DAY CRUISE FROM $7,795* PP 

AMSTERDAM TO ARLES 
15 DAY CRUISE FROM $9,395* PP 


CALL 1300 335 714 
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100% SELF-SUFFICIENT 


Evan If Lottdan’s alactricity supply wrara to fail, the lights 
in the US embassy wouldn’t go out. Solar panels, 
a gas-fired boiler and a geothermic heating facility 
guarantee self-sufficient energy provision. 


15-METRE BUFFER 


The distance between the bulletproof outer shell 
and the inner office walls is 15 metres. So even if 
terrorists successfully destroy the glass frontage, 
the embassy employees will remain safe. 


AN INSURMOUNTABLE 

BARRICADE fi 


When viewed from above it becomes clear that the green 
area to the building’s south is not flat, but laid out in tiers. 
As a result, it’s unlikely that a car packed with explosives 
could get close to the embassy. 


UNOBSTRUCTED 

30.5M FIELD OF FIRE 


Safety directives for US representatives overseas 
stipulate that a distance of 100 feet (30.5 metres) 
must lie between the embassy and any adjoining 
property. This has resulted in an entirely unobstructed 
‘field of fire’ outside the embassy. 


ATTACKS 

ON US 
EMBASSIES 


4th NOVEMBER 1979 


In Iran’s capital city Tehran, 400 partially armed 
students storm the US embassy, resulting in 52 
diplomats being held hostage for 444 days. During 
a failed rescue attempt, a group of US Navy SEALs 
crash a helicopter, leaving eight US soldiers dead 
and four more seriously injured. 


18th APRIL 1983 


A bomb attack on the US embassy in Lebanon’s 
capital Beirut leaves 63 people dead - amongst 
them, nine CIA agents. More than 120 people are 
left seriously injured. The destruction is caused 
by suicide bombers driving a lorry packed with 
910kg of explosives. 


Terrorists, car bombs, grenade launchers... 
Almost every year, somewhere in the world, 
there are attacks on US embassies. Altogether, 
350 people have died in such assaults; amongst 
them are ambassadors, guards, CIA agents 
and the assailants themselves. 





E ONE BILLION DOLLAR 



us embassies have proven to be popular targets for terrorists 


looking to launch deadly attacks. As a result, the Americans 


are now building a vast, high-security embassy in central 


London. Just how impregnable is this new fortress? 


700 EMPLOYEES 


This ten-storey glass palace will have 
around 700 people working within it, and 
will be the second-largest of the 280 US 
embassies worldwide. Only the diplomatic 
mission In Baghdad is bigger. 


10 MILLION 
LITRES OF WATER 


There are regular demonstrations outside the 
current US embassy, and security forces must 
keep every section of the building within sight. 
The pond at the new embassy will make it hard 
for demonstrators to get near to the building. 


7th august 1998 \ 17th SEPTEMBER 2008 T 11th SEPTEMBER 2012 


A number of car bombs explode simultaneously 
at the US embassies in Nairobi (Kenya) and 
Dar es Salaam (Tanzania). In all, 224 people die, 
and thousands are injured. The terror network 
al-Qaeda, under Osama bin Laden’s leadership, 
are rumoured to have been behind the attack. 


In Sana’a (Yemen) terrorists attack the US embassy 
with machine guns, grenade rifles and a car bomb. 
Six security staff lose their lives in the gun battle. 
Six assassins also die, as well as a further seven 
civilians, who were standing outside the embassy 
at the time of the attack. 


On the eleventh anniversary of 9/11, terrorists 
attack the US diplomatic mission in Benghazi, 
Libya. Four American diplomats are killed in the 
attack, including the US ambassador. A further 
four Americans and seven Libyans also sustain 
severe injuries. 
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BREAKIN G WITH TRADITION 
Since the 18th century, the US 
diplomatic mission in London 
has been situated in Grosvenor 
Square, in upmarket Mayfair. 
But this location is apparently 
no longer safe enough, and the 
embassy is being relocated to 
Nine Elms, a low-key district 
about 15 minutes away by car. 
The area is best known for 
Battersea Power Station, 
decommissioned 30 years ago. 


THE ONE BILLION DOLLAR EMBASSY 


I t’s shortly before 10am when the grey delivery 
van makes a sudden left turn and heads into 
the area of Nine Elms in London. Around 200kg 
of dynamite sit in the van’s cargo hold. Just 
400 metres stand between the driver and his target: 
the new US embassy, a ten-storey mega-complex 
that seems the perfect target for a terrorist attack. 

But what the would-be murderous driver doesn’t 
realise is that dozens of surveillance cameras have 
him in their sights, and several high-tech weapons 
systems have their crosshairs tightly trained on 
him. And even if these weapons were to somehow 
miss their target, he’ll never get within reach of the 
embassy: metre-deep trenches surrounding the 
complex will stop any vehicle in its tracks, while 
behind the glass fagade lie metre-thick steel walls 
that can even withstand a missile attack. 

Clearly, the US has learned from the events of the 
past (see the timeline of embassy attacks). The new 
US embassy, currently being constructed in London, 
will be the safest, most secure building in the 
world. Not that you’d know that to glance at its 
outward appearance, which betrays little about the 
high-tech defence systems at work within. 

“What the building should express is that we are 
a transparent democracy. ” Those were the words 
with which architect Stephen Kieran introduced his 
plans for the new US embassy. Building work began 
in summer 2013, and is set for completion in 2017. 
Closer inspection of the plans, however, reveals that 
the embassy’s ‘transparent’ fagade is merely clever 
camouflage. The complex won’t be half as friendly 
and welcoming as it first appears to be... 


THE HIGH-TECH WEAPONS DESIGNED 
TO TAKE OUT ATTACKERS 


Many high-tech surprises will be hidden behind the 
embassy’s walls, invisible to the casual observer. 
“Anyone who wants to overcome the barriers will 


get a feel of just how the building’s defence system 
functions,” warned Stephen Kieran. He refused to 
go into detail - so what could he have meant? 

We can only surmise about how the new embassy’s 
defences might work. Since the September 2012 
attack on the US embassy in Libya, several US 
agencies abroad are rumoured to have been kitted- 
out with the latest in non-lethal weaponry - 
including the Active Denial System (ADS). 

Using electromagnetic radiation, this directed- 
energy cannon heats the water molecules in 
a person’s skin to 55°C at distances of up to 
500 metres. This painful stimuli will stop any 
mob in its tracks. Soon US embassies may also 
be equipped with flash grenades and dazzlers, 
energy weapons that blind attackers with lasers 
or UV radiation. Around-the-clock video surveillance, 
meanwhile, is already standard. 

And in case all the above isn’t enough, the Marine 
Corps Embassy Security Guard are always on hand. 
They’ll be the knights of America’s modern London 
fortress; some of the most highly trained men and 
women of the US military, working under top-secret 
orders. Their task is simple: defend the embassy by 
any means, even if it costs them their lives. 


WILL TERRORISTS VIEW THE NEW 
EMBASSY AS A CHALLENGE? 


People living and working within the vicinity 
of this ultra-high-security new complex will 
need to brace themselves for restrictions and 
heightened levels of security within this formerly 
sedate part of the capital. Since the terror attacks 
on the transport network in July 2005 - which left 
56 dead - London has been viewed as a major 
terrorist target. And the new US embassy may 
prove itself to be particularly provocative to 
terrorists: the supposed invincibility of the fortress 
could issue a challenge too tempting to resist. □ 
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13 DOLLARS PER GRAM ^ 

TAX INCLUDED 

^ In Colorado, the sale and consumption of marijuana has 
been iegai for those over the age of 21 since 1st January 2014. 
As shown in this Denver shop, sellers offer dozens of different 
varieties of ‘grass’. A gram usually sets you back an average 
of $1 3, with 25% going to the state as tax. On the first day 
of iegalisation alone, one million dollars’ worth of weed 
passed over the counter in Colorado. 


www.worldofknowledge.com.au 37 


Illllllllllllllllllllllllllllllllllllllh 



WHAT CAUSES 
THE 


EFFECTS? 


Professional hemp-growing is a science: marijuana is 
grown in warehouses using precisely controlled artificial 
UV light, irrigation systems and air humidity. The aim is 
to maximise tetrahydrocannabinol (THC) content, the 
intoxicating component: “The THC content in weed is 


noticeably increased in optimal indoor growing 
conditions,” says Michaela Heyer. Today, a gram 
of weed is roughly 12-16% THC. In contrast, 
the THC content of cannabis in 1970 was between 
three and four per cent. 



16-20 HOURS OF LIGHT 
per day is needed by young 
plants in the growth phase. 
After a few weeks, this time 
is reduced to a maximum of 
12 hours which allows the 
plants to flower. The light 
colour is also important: in 
their growth phase, cannabis 
plants crave blue light. In the 
flowering phase the light 
needs to be red. 


5 LITRES OF WATER 

is given to fully grown plants per week. If 
they are left in water too long, their roots 
can go mouldy. This hampers their uptake 
of nutrients. Big dealers install timer- 
controlled sodium sprinkling systems to 
provide the plants with enough nutrients. 


LIGHT SOURCES 
AND AIR FILTER 


IRRIGATION SYSTEM 


HOW DOES A MARIJUANA 

LAB OPERATE? 


They only measure a few square metres but can cost up to $18,000. Marijuana 
dealers are increasingly developing high-tech laboratories to cultivate large 
quantities of plants. Using pumps, sprinklers, ventilation systems, charcoal filters, 
sodium discharge bulbs and pH-measuring instruments, the owners can produce 
seven to ten harvests a year. These sell for between $3500 and $9000 per kilo. 
Since the growing of marijuana is illegal in Australia, World of Knowledge mn’\ 
reveal all the tricks of the trade in the following diagram. . . 


20 TO 28 DEGREES CELSIUS 
is the room temperature 
marijuana plants require to 
flower. Lamps and sensors in 
I the laboratories provide a 
I constant optimal heat. To 
reduce the intense smell of the 
I blossom, outgoing air is 
purified using carbon filters. 


VENTLATORS 
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THE 3 

TYPES 

OF 

SMOKE 




In general, users can choose between two 
types of grass: Cannabis sativa and Cannabis 
indica. Cannabis ruderalis is a robust wild form 
that can easily be brought to flowering. The 
varieties differ in growth height, the THC 
content of their flowers and even in the feeiing 
of intoxication. 

SATIVA 

Grows up to seven metres high, takes 9-12 
weeks to flower and has a lower THC content 
than indica. Effect: like being drunk. It can 
also lead to hallucinations and paranoia. 

INDICA 

Grows up to two metres high, takes 6-9 weeks 
to flower and has a higher THC content. Effect: 
also like being drunk. It can both increase 
tiredness and work as a pain kiiier. 

RUDERALIS 

A wild cross of indica and sativa. It grows up to 
80cm high, flowers after 4-6 weeks and has a 
iower THC content. Effect: psychoactive and 
similar to sativa. 


HOW MANY 

PEOPLE DIE 
TAKING DRUGS? 

Around 200 million peopie around the worid 
use drugs each year, according to a report 
pubiished in The Lancet; and roughiy 250,000 
lose their lives as a result - adding up to 2.1 
million years of life. Still, this is a drop in the 
ocean compared to the number of deaths 
attributed to legal drugs like aicohoi 
(2.25 million) and tobacco (5.1 million). < 



This table uses 2013 drug 
statistics from the United 

PiDI ir^Q Nations and exciudes 
UnUEiO legal drugs iike aicohoi 

WORLDWIDE and nicotine. 


THE MOST 
POPULAR 


1 


MARIJUANA (191 MILLION USERS WORLDWIDE) 


AMPHETAMINE (53 MILLION) 
3 ECSTASY (26 MILLION) 


HEROIN (22 MILLION) 


COCAINE (19 MILLION) 


HOW DOES 

MARIJUANA 

AFFECT THE 

BRAIN? 

The long-term effect of marijuana is a 
controversiai subject amongst scientists. 
The debate revolves around its active 
ingredient, THC. While some studies of 
THC attest to its anti-cancer properties, 
other experts warn of increased 
psychotic disorders and a decrease 
in IQ. What are known, however, are its 
short-term effects on the brain. They set 
in just seconds after consumption . . . 








HUNGER STIMULATOR 
The tetrahydrocannabinols bind 
to the receptors responsibie 
for appetite. These are found in 
the hypothalamus. The result? 

A sudden ravenous appetite. 
Smokers caii this phenomenon 
the ‘munchies’. At the same 
time, the THC also manipulates 
receptors in the perception 
area, possibly leading to 
hallucinations and delusions. 




MOTOR MANIPULATOR 
The active ingredient 
tetrahydrocannabinol 
overcomes the blood/brain 
barrier and binds to the 
receptors of the basal ganglia. 
This area of the brain is 
responsible for motor function. 
The consequence? Our muscles 
relax. Many users feel incapable 
of moving, much iess getting up 
and walking. 



PAIN RELIEVER 
There are several pain 
centres in the brain 
which possess so-called 
cannabinoid receptors. 

The active ingredient 
tetrahydrocannabinoi 
latches onto these and 
provides pain relief. The same 
process also occurs in the 
fear centre, the amygdaia, 
meaning fear is reduced. 
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Washington 


Colorado 


MEXICO 


100 
DOLLARS 


PER 


CUSTOMER 


V Cough sweets, crunchy 
snacks and drinkable elixirs 
- marijuana shops now offer 
more than just dried leaves. 
In Colorado, each customer 
spends an average of 
$100 in the shop. 


T oni Fox proudly shows off her 

warehouse. Hundreds of filled jam 
jars sit on shelves, sorted according 
to size, while dozens of green shrubs 
hang out to dry on washing lines. 

Fox is the owner of a marijuana shop in the state 
of Colorado, USA. 

Since 1st January 2014, anyone over the age of 
21 can buy and use the drug here. An ounce 
(around 30 grams) costs roughly $400 and a 25% 
tax on the product lines the state’s pockets. 
However, only a few hundred kilometres away in 
the neighbouring state of Texas, Henry Wooten is 
paying a different price for the drug. He’s serving 
35 years in prison for possessing 100 grams. With 
five years behind him, there’s no hope of an early 
release. Unlike the situation in Colorado, the 
consumption and sale of marijuana is a crime in 
Texas. How is it possible that a substance can be 
viewed so differently within the same country? 
Who is profiting from Colorado’s legalisation of 
marijuana? And just how dangerous is a joint? 

The long-term effect of cannabis is currently a 
controversial subject in the scientific community. 
This debate also extends to the drug’s long- 
term threat to the human body (see “How does 
marijuana affect the brain?” on previous page). 
Depending on which study you read, marijuana’s 
active ingredient tetrahydrocannabinol, or THC, 
can be either harmful or helpful. It can either 
reduce memory capacity and intelligence, while 
encouraging psychosis, or allegedly prevent cancer. 


CANNABIS IS AUSTRALIA'S MOST 
POPULAR DRUG: 700,000 PEOPLE 
SMOKE IT EACH WEEK, \ 


penalty. Cannabis is illegal in Australia, but 
has effectively been decriminalised in the 
Australian Capital Territory, South Australia 
and the Northern Territory for minor possessions 
police deem are for personal use. And it remains 
the most popular drug in the country: around 
750,000 people smoke it each week, while 300,000 
admit to using cannabis every day. 

The reasons for legalisation in some countries 
are primarily financial. Experts estimate that the 


fight depression and increase concentration. Is it 
a dangerous gateway drug, medicine or harmless 
luxury? The answers - and laws - regarding these 
questions are deeply divided. 

Cannabis is legal in the Netherlands, Uruguay 
and now two US states. But the consumption and 
sale of the substance in, for example, France, 
Thailand and other US states like Texas is punished 
with long prison sentences. Depending on the 
quantity seized, it can even lead to the death 


USE IT EVERY DAY 
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WHERE IS SMOKING POT LEGAL? 





NORTH KOREA 
- JAPAN 


BANGLAOESH 


TURKEY 


EGYPT 


BRAZIL 


ARGENTINA 


GERMANY 


^ NETHERLANOS SCANDINAVIA 

GREAT BR^N 


FRANCE 


Using cannabis at an early age, however, can 
restructure the entire central nervous system. ” 
Studies have shown evidence of memory weakness 
and decreased intelligence in teenagers. The risk of 
psychosis is also 2.2 times higher in regular users 
than in those who abstain. Like all drugs, marijuana 
has a potential for addiction. 

Psychopharmacologist David Nutt explains that it 
doesn’t matter if cannabis is weaker than tobacco, 
alcohol and cocaine, medical professionals and 
politicians will always warn against the legalisation 
of marijuana. So don’t expect to find any shops like 
Toni Fox’s in Colorado on your local high street 
anytime soon. At least not any legal ones.,. U 


marijuana market in the US is worth $50 billion a 
year in taxes. Furthermore, prices of publicly owned 
drug companies have skyrocketed 1,700%. Countries 
that legalise cannabis and tax it enjoy huge 
budgetary surpluses each year. There are other 
beneficial side effects too: the violent black market 
is significantly weakened. 

In Europe, particularly Britain, the legalisation 
debate is fierce. Steve Rolles, of the UK’s Transform 
Drug Policy Foundation, argues that cannabis 
should be legalised and governed by a strict 
framework. But he acknowledges Britain is still “a 
long way away” from tackling the issue. 

Many also insist that marijuana is a largely 
harmless drug, especially in contrast to alcohol 
which claims 3,000 lives each year in Australia. 

No study has been able to prove that cannabis 
can be deadly or lead to a life-threatening disease. 
Has the drug’s dangerous potential been over- 
estimated? Is the substance actually quite safe? 

“By no means,” says psychiatrist Rainer 
Thomasius. “From a neurological perspective 
cannabinoids are even more dangerous than 
alcohol. Binge drinking can lead to poisoning. 


. * L 

* 


MEDICINAL AND PRIVATE USE LEGAL 

MEDICINAL USE LEGAL OR PRIVATE USE 
NOT PUNISHABLE BY LAW 

ILLEGAL BUT OFTEN UNENFORCED 

ILLEGAL 

NO INFORMATION 


SOUTHAFRICA 


AUSTRALA 






TECHNOLOGY 



The US now claims ownership of a brand-new colony, upon 
which almost 5,000 soldiers are stationed. Its name is USS 
Gerald R. Ford - and this vast, world-first aircraft carrier 
signals the start of a new era in warfare 


12 METRES 

I 


0 TO 180 IN TWO SECONDS 

USS Gerald R. Ford has two runways, from which 
planes can either take off or land every 45 seconds 
During take-off, the fighter jets accelerate from 


100 PIGHTER JETS 

The flight deck and belly of the 
USS Gerald R. Ford are large 
enough to hold up to 1 00 fighter 
jets. By way of comparison, the 
RAAF only has 95 in total. 


nought to 180km/h in just two seconds. 
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PETROL STATION BELOW DECK 

Three lifts bring combat jets down into 
the hangars below deck for maintenance. 

There’s enough aviation fuel held here 
for three weeks of continuous use. 

One million litres of diesel are also 
stored here, for use in the escort ships. 


AN ISLAND OF PROTECTIQIl 

The 24-metre-high control tower - known 
as “the island” - is the ‘eye’ of USS Gerald - 
R. Ford. Here the crew use high-tech radar 
systems to monitor the sea and airspace, 
and assist fighter pilots with navigation. 
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THE AIRCRAFT FLEET ON THE FLOATING COLONY 




Helicopters, transport planes, drones and fighter jets - USS Gerald 
R. Ford is a mobile airport for an entire colony of airborne war 
devices. Launching and landing these powerful machines safely 
on an aircraft carrier is one of the biggest challenges in air travel. 
For take-offs from USS Gerald R. Ford, an electromagnetic aircraft 


launch system (EMALS for short) is used, instead of the standard 
hydraulic catapults. When landing, pilots have to ensure they catch 
onto the arrestor gear that is deployed to brake aircraft - whether 
it’s a transport plane or a fighter jet - slowing them from 250km/h 
to a standstill in just 100 metres. 




I t was a sunny Saturday morning - 9th November 
2013 - when the US secured its supremacy of 
the world’s oceans for the next 50 years. The 
US government didn’t need to increase its troop 
levels or occupy strategically important islands to 
achieve this. All it had to do was launch USS Gerald 
R. Ford: the largest, most high-tech, most expensive 
aircraft carrier of all time; a 100,000-tonne colossus 


BOEING EA-18 
GROWLER 
The Boeing EA-18 
Growler is based on 
the F/A-18F Super 
Hornet multi- 
purpose fighter jet. 
It has short- and 
mid-range missiles, 
and a range of 
3,300 kilometres. 


GRUMMAN C-2 
GREYHOUND 
The US Navy’s 
twin-engine 
cargo aircraft is 
used to suppiy 
the aircraft 
carrier crew on 
the high seas. 
Maximum ioad: 
4,500kg. 


GRUMMAN E-2 
HAWKEYE 
The 18-metre- 
iong Grumman is 
a surveillance 
aircraft. It 
coordinates 
ground forces 
and directs 
fighter jets and 
interceptors. 
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SH-60 SEAHAWK 


This helicopter, manufactured hy Sikorsky, is 
equipped with Hellfire missiles and torpedoes. 
It will provide military, medical and logistical 
support to USS Gerald R. Ford. 



LOCKHEED MARTIN F-35 LIGHTNING II 
The F-35 Lightning II will be the first stealth 
fighter-jet to be mass produced. As of 2016, 
dozens of F-35s will be stationed on board 
USS Gerald R. Ford. 


with double the combat power of all the warships 
deployed during World War Two put together. . . 

HOW DO SUPERPOWERS REACT TO CRISES? 

“Every US president reacts to a huge disaster or a 
sudden outbreak of war in the same way,” revealed 
ex-president Bill Clinton while visiting the US Navy 
base in Norfolk Virginia. “He poses two questions: 


Where is the nearest aircraft carrier? How quickly 
can it reach the location?” 

Few things embody a country’s military strength 
as much as its floating fortresses* Within days, they 
can reach any crisis-region on the planet; they can 
launch missiles at targets up to 2000 kilometres 
away; and, theoretically, fighter jets can take off 
from their runways every 45 seconds. The military 
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THE ANATOMY OF A SUPERCARRIER 


USS Gerald R. Ford weighs 100,000 tonnes and is considered the 
most high-tech warship in the world. By the time the vessel took its 
maiden voyage on 9th November 201 3, it had already been six years 
in construction - and its interior and technical systems had still not 
been fitted. Built in Newport News, Virginia, the aircraft carrier is 


comprised of parts delivered from 47 different US states, at 
an overall cost of $1 3 billion - making it, by some margin, the 
most expensive war-machine ever constructed. There are 
plans for 1 1 Ford-class aircraft carriers to be built in all, 
with construction work lasting through until 2058. 




SPACIOUSNESS 
The control room is further 
hack than on the Nimitz- 
class, which was previousiy 
the world’s largest aircraft 
carrier. This allows more 
combat jets to fit onto the 
flight deck. 


STEALTH 

Improved stealth technology 
along the outer walls reduces 
the aircraft carrier’s radar 
signai. Despite its 333-metre 
iength, the coiossus is aimost 
invisible to many enemies’ 
radar systems. 


POWER STATION 
The ship’s Rolls-Royce propellers 
- four of them, measuring almost 
seven metres - are powered by 
two nuclear reactors, with an 
energy output two-and-a-half 
times that of the Nimitz-class. 


ARMOUR 

Dynamic armour, as it’s 
known, protects critical 
areas (such as ammo and 
fuel storage) from missile 
and torpedo strikes. 


and strategic advantages offered by aircraft 
carriers are now being realised by countries such 
as China and India, both of which have built floating 
fortresses within the last few years. They’ve come 
to see that you don’t need to be a democracy or 
boast a million soldiers to be a world power - what 
you real/y need is an aircraft carrier. 

But since 9th November 2013, something has been 
clear to China and India: compared to USS Gerald R. 
Ford - which, following tests, will be fully deployed 
at the beginning of 2016 - their warships suddenly 
seem like relics from the last century. 

But what makes the Ford-class aircraft carrier, 
of which 11 will be built by 2058, so special? 

Why are experts speaking of “a new era of marine 
warfare '7 USS Gerald R. Ford is a nuclear-powered 


aircraft carrier that boasts almost unimaginable 
proportions: the first ship of the new Ford-class 
is wider, longer and almost 25,000 tonnes heavier 
than any of the ten Nimitz-class ships that are 
currently doing their jobs in the world's hot 
spots, and thanks to inbuilt nuclear power, 
the vessel won’t need to dock and refuel once 
during its entire 50 years of service. 

USS Gerald R. Ford can transport more aircraft, 
munitions, food and fuel than any other warship 
on the planet. Even unmanned combat drones 
can take off and land with ease using its twin, 
100-metre-long runways. 

At the same time, thanks to streamlined efficiency 
levels, there are only about 4,600 crew on board USS 
Gerald R. Ford - around 1,000 fewer than on USS 


46 www.worldofknowledge.com.au 









MEGA PROPELLER 
% Four propellers, each weighing 
30 tonnes, can accelerate USS 
\ ^ Gerald R. Ford up to speeds of 
^ around 30 knots (55km/h). 


Nimitz. “The ship is truly a technological marvel,” 
says the US Navy’s Admiral Jonathan Greenert. 

This incredible new super-carrier could be viewed 
as a floating US colony, with its population made up 
exclusively of military personnel - standing 
alongside a fleet of combat helicopters and fighter 
jets that are ready for deployment around the clock. 

OPERATING COST? $100 MILLION PER YEAR 

So why doesn't every nation build itself a warship 
like USS Gerald R. Ford? Well, at around $5.6 billion, 
its development costs alone make it by far the most 
expensive aircraft carrier of all time. Its construction 
devoured an additional $8 billion, and as of 2016 the 
super carrier will patrol the world's oceans for half 
a century at a cost of $100 million - per year! 



CAPTAIN JOHN MEIER 

The commanding officer of USS 
Gerald R. Ford is Captain John Meier. 
He has previously served on the 
aircraft carriers USS Theodore 
Roosevelt, USS Kitty Hawk, USS Harry 
Truman and USS Constellation. 

Shortly before the launch of his 
latest vessel. Captain Meier stated, 
“USS Gerald R. Ford is different to all 
the other aircraft carriers on which 
I have served. Its new, high-end 
technical developments make it a 
guarantor for the United States to 
remain the strongest sea power for 
the decades to come.” 
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THE SECRET WEAPONS OF USS GERALD R. FORD ^ 


Nothing within a 320-km radius can escape the world’s most modern 
aircraft carrier: the AN/SPY-3 is a combination of two ultra-precise 
radars (red and green) that use ‘'pencil beams" to scan the sea 
and coastline for the tiniest of details. They send up to 200 
electromagnetic impulses per minute at frequencies of 8 to 12 GHz 


and, as a result, are extremely focused and precise. USS Gerald R. 
Ford’s all-seeing eye can accurately follow the trajectory of the 
ship’s own missiles, and also detect mines, submarines, shipwrecks, 
geographical obstructions and incoming enemy missiles. In fact, the 
system can track around 50 objects simultaneously. 




SATELLITE 

COMMUNICATION 


CONSTANT 

SCANNING 


OBSERVATION MISSILE-TRACKING 

OF AIRSPACE \ 


DETECTION OF ATTACK BY 
SEVERAL OBJECTS ELECTROMAGNETIC 
* ^ RADIATION 


LARGE-SCALE SEARCH 


ELECTRONIC 

PROTECTION 


ATTACK 

MITIGATION 


SECTOR 

SCANS 


HORIZONTAL 

SCAN 


SEARCHING 
FOR MINES 


SUBMARINE 

PERISCOPE 

DETECTION 


SURFACE 

SEARCH 


ILLUMINATION OF 
THE TARGET OBJECT 


The USS Gerald R. Ford will have one key task: to And that’s why US presidents George W. Bush and 
enforce US interests in the most comprehensive and Barack Obama reacted to the tsunami of 2004 and 


effective ways possible. On the one hand, this vast, 
p high-tech vessel requires thousands of people to 
^ operate it during deployments. But at the same time, 
I it features onboard water-treatment plants that can 
1^ supply drinking water for up to 10,000 people, and 
I p two high-performance nuclear reactors capable of 
g £ generating more energy than a large city requires. 

E z Combine these with USS Gerald R. Ford’s aircraft 

ro O 

^ ^ and helicopter fleet and its two acres of flight deck, 

§ § and it’s clear to see how it will provide unmatched 
^ - assistance in the world's disaster zones. 


typhoon Haiyan in 2013 respectively with those 
two key questions: “Where's the nearest aircraft 
carrier? How quickly can it reach the location?” 
Within days, US warships were in the catastrophe- 
stricken areas providing the local population with 
first aid, clean drinking water and food. 

As of 2016, these are the kinds of humanitarian 
tasks that USS Gerald R. Ford wiO be used for - if 
the huge vessel is not already readying itself for 
combat near some political-crisis region in Africa 
or the Middle East, □ 
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WORLD EVENTS 


DEADLY POWER PLANT 

By the time you read this, this young Chinese man wiii 
prohahly no longer be working at the coal-fired power 
plant in Wuhai. After just one to two years his iungs wiii 
be so damaged by the hazardous emissions that he’ll 
unfit for work. Many end up dying of cancer. 
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IS THE WORLD PAYING FOR 
CHINA'S ECONOMIC BOOM? 


Around 50% of mercury pollution can be 
traced back to China, according to a 
study by the World Bank. Much of it 
forms into toxic clouds which then rain 
down across North America. 
Researchers are finding more than 
20 micrograms of mercury per square 
metre in rural Oregon alone. Nobody is 
entirely certain how many US citizens 


P arkdale, an idyllic 
village situated in 
the dense forests 
of Oregon: David 
is 14 years old, and 
a war is being 
waged inside his 
body. Large parts 
of his insides are 
being eaten away, with the corrosion 
particularly devastating in his brain and 
kidneys. The culprit? Five micrograms 
of mercury, which is seeping into his 
organs via his bloodstream. 

A highly toxic heavy metal, mercury 
destroys proteins, the building blocks of 
the body. David has been absorbing it 
through his lungs, his skin and his 
stomach since the day he was born, 
leaving him with irreparable brain 
damage. Astonishingly, the source of the 
mercury ravaging David’s body is almost 
10,000 kilometers away from Oregon. 


Arsenic, lead, mercury - China spews countless tonnes of toxic waste 
into the environment every year. Winds and currents then spread 
this poisonous cocktail around the entire globe, with catastrophic 
consequences. Even Australia isn’t safe from China’s deadliest export... 



USELESS PROTECTION 
Visibility is at a maximum of ten 


metres in the thick smog of Harbin. 
This man’s protective facemask is 
virtually useless: the microscopic, 
noxious particles will still make it 
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STINKING STEW 
The Yellow River near Shizuishan 
is so contaminated with paint, 
adhesives, acids, detergents 
and toxic waste that it gives 
off a horrifyingly foul stench. 
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■ 63Z metres above the ground: the 
Shanghai Tower offers fantastic views 
- on some days, anyway. More often than 
not, however, you can only see as far as the 
smog clouds. Local authorities sound the 
smog alarm on at least 100 days of every 
year. Thanks to the high pollution leveis, 
hospitais are reporting a growing number of 
patients with pneumonia or lung cance 






In order to generate power for its 25 million 


inhabitants - as well as its enormous textile 


and technology industries - the city of Shanghai 
burned 33 million tonnes of coal in 2013. Coal-fired 
power plants are the main smog producers here; 
in some cases, the air is polluted with particulate 
matter smaller than 2.5 micrometres, at a rate of 
602.5 micrograms per cubic meter - that’s more 
than 24 times the safe limit of 25 micrograms, as 
set by the World Health Organisation. The Chinese 
Ministry for Environmental Protection is calling for 
a five to 22 per cent reduction in particulate matter 
by 201 7 - that would mean Shanghai having to cut 
its emissions by one-fifth. Few are convinced that 
this goai is attainabie. 
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have been affected by this chronic 
mercury poisoning. One thing is certain, 
however: they’re all casualties of 
China’s incredible economic boom. 

Predictably, China is falling victim to 
its own pollution. No other country on 
the planet produces as much rubbish or 
as many hazardous toxins, and its air is 
now so polluted that many experts use 
the term “airpocalypse” to describe it. 

rnmassraan 


Although the problem has been widely 
recognised for some time, it’s only 
quite recently that studies have 
revealed the full extent of China’s 
poison-boom, and its disastrous effects. 
China’s industrial production results in 
over one billion tonnes of environmental 
toxins being created every year - 
absolutely record-breaking. Among the 
toxins are arsenic, lead, nitrobenzene, 
ammonia, sodium fluoride, trifluralin, 
ammonium, mercury, methylene 
chloride, tetrachloroethylene and 
dioxin. These toxins are spread by 
ocean and air currents. 

During January 2013, China’s pollution 
could even be seen from space: a thick 
cloud of smog hung over the north-east 
of the country for weeks. And where is 
that cloud today, exactly? Answer: it’s 
spread across the entire planet. Wind 
systems carry the toxins eastwards, 
mostly, across the Pacific Ocean to 
the US and even Europe. 
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TOXIC FASHION 

Cheap, chic and toxic: many of the ciothes for sale in 
Australia - such as the jeans seen here - are made in China 
A Greenpeace study revealed that some of the fabrics 
contain carcinogenic dyes, toxic nonylphenol ethoxylates 
(detergents) and phthalates (softeners). 
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■ Breathing can be fatal here: the smog in 
Harbin, a city in northeast China, was so 
thick during October 2013 that visibility was down 
to a few metres. Tests found over 500 micrograms 
of particulate matter in every cubic metre of air, 
amounting to a total of 50 tonnes of toxins across 
the entire metropolis. The main drivers of this 
“airpocalypse” were the textile, chemical, 
automobile, aircraft and pharmaceutical industries. 
Their constant emissions create a huge poisonous 
cocktail of sulphur dioxide, lead, chrome, arsenic, 
nitrogen oxide, vanadium, manganese, selenium, 
cobalt, cadmium and mercury - and this deadly 
fog is now spreading beyond China’s borders... 
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Little research has been done into 
the effects of Chinese pollution on the 
Australian environment, but our 
latitude and pervading weather 
systems mean we probably get off 
lightly. More concerning, though, is 
Australia’s growing reliance on Chinese 
food imports - currently about 8% of 
our total intake - with hundreds of 
millions of dollars worth of Chinese 
fruit, vegetables and processed meals 
ending up on dinner tables. 

Environmental laws in China are lax. 
According to a study by the Chinese 
government, around 70% of the 
country’s farmland is contaminated. 
Many of the toxins end up seeping into 
the groundwater; others spread into 
the crops themselves. 

“You can walk into any supermarket 
around Australia and you’ll find a whole 
range of imported food,” science author 
Julian Cribb told the ABC. “They 
haven’t been checked, you don’t know 


what’s in them. We know from 
American and European surveys 
that there are a lot of pesticides and 
chemicals. . . and not just from the 
food itself but from the wrapping 
and things like that. ” 


PEOPLE DEVELOPING CANCER? 


To get an idea of how this planet-wide 
poisoning could impact us all, take a 
look at Xuanwei, a city of 1.3 million 
inhabitants located in southern China. 

At the city’s edge lies a place that’s 
been labelled a “cancer village” ; here, 
an unusually large proportion of the 
population are seriously ill. 

Among them is 11 -year-old Xu Li. His 
legs are so deformed that he can barely > 
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The global wind systems transport P 
^ toxic particles from China across L 
the entire world. At altitudes of I 
, ^ six to 13 kilometres, mercury and I 
substances travel with the I 

polar jet stream (blue). I 




[ , The subtropical jet stream (red) ■ 

; - circles around the planet at ^ 
‘ speeds of up to 540km/h. It 
\ carries toxic gas from Chinese . 

' factories, which then rains down || 
' over the various continents. U 









CHINA^S 

BOOM? 


China’s industry generates more than $4.7 trillion 
per year. By contrast, Australia’s entire manufacturing 
industry only generates about $100 billion. 

Tbe top five industries in China are textiles, chemicals, electronics, 
steel and mining. Altogether, they produce roughly one hillion tonnes 
of toxic waste every year, and since the country has virtually no 
environmental laws - and nobody adheres to the ones that do 
exist - most of it ends up, unfiltered, 

in the environment. From there, it spreads across the entire planet: 
wastewater travels down the rivers and out into the ocean, while 
wind currents carry waste gases primarily eastwards. 

There’s also indirect pollution: contaminated water, acid rain and 
pathogenic pesticides leach into the soil - 70% of China’s farmland 
is considered contaminated - and are absorbed by crops and animals, 
wbicb are then exported globally. 
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HOW BIG CAN 
A TOXIC CLOUD 
BECOME? 

Again and again, gigantic smog 
clouds collect over mainland 
China. Some of them are six 
times the size of Victoria, and 
are even visible from space. 
Despite the Chinese government’s 
enforcement of driving bans and 
temporary work stoppages, the 
smog hardly ever dissipates. 


walk - Xu has bone cancer. His chances 
of survival are virtually nil. His native 
city is renowned, above all else, for its 
many chemical factories They emit C02 
and nitrogen oxide (NOx), which 
produce smog, acid rain, and holes in 
the ozone layer, while also destroying 
the lungs of anyone who breathes them 
in. They also cause cancer. 

“China is the biggest coal-burner in 
the world, ” explains Jens Lubbadeh of 
Greenpeace. “Some of the dirtiest coal- 
fired power plants on the planet can be 
found in China. ” The country is host to 
at least 620 power plants. They’re the 
engines of China’s booming economy, 
and every year they emit around nine 
million tonnes of NOx. 

The consequences are devastating. 
Environmental toxins are the biggest 
killers in China; cancer is now the 
leading cause of death, killing one in 
four Chinese people. Recently, the 
government admitted to the existence 
of 247 cancer villages. 


.. ¥ ' HOW DOES CHINA'S POLLUTION 
' ^ REACH YOUR BLOODSTREAM? 


HOW MANY 
DEATHS ARE 
CAUSED BY THE 
RELENTLESS SMOG? 

It’s mostly China’s 620 coal-fired 
power plants that keep the smog 
clouds expanding at incredible 
rates. According to one study, 

^ these plants were responsible for 
the premature deaths of 260,000 
f Chinese people in 2011. 
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A change of scenery: the Yellow River 
meanders through the metropolis of 
Jinan, a city 400 kilometres south of 
Beijing with a population of seven 
million. The river looks like a fast- 
flowing mudslide. It’s already travelled 
4,500 kilometres and passed by 10,000 
chemical factories; Jinan now adds 
textile, steel, paper and cement 
factories into the toxic mix. Drainpipe 
after drainpipe spews acid, paint, 
varnish, adhesive, detergent and waste 
into the filthy water, which then tours 
the world’s oceans. 

A single litre of water taken from the 
Yellow River contains as much as 8.45 
micrograms of nitrobenzene; and 240 
kilometres downstream from Jinan, a 
shocking 1.3 kilos of nitrobenzene are 
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TOXIC CLOUD 

These pictures taken in February 
2014 in front of the Forbidden City 
(Dand Beijing’s skyline (2) 
clearly show the pollution in the 
Chinese capital. Breathing this 
smog for 24 hours has the same 
effect as smoking 21 cigarettes. 
One day later, (3 and 4), winds 
have carried the toxic cloud 
eastwards, clearing up the view. 
But it’s only a short respite; 
once again, authorities reported 
extremely high smog levels 
on 11th March. 


"CHINA'S 
ENVIRONMENTAL 
CRISIS WILL HAVE 
A DEVASTATING 
IMPACT ON THE 
ENTIRE WORLD." 


Vaclav Smil, policy analyst at the 
University of Manitoba, Canada 


spat into the East China Sea every 
minute. They travel with the currents 
into the Indian Ocean, and then into the 
Atlantic Ocean before being picked up 
by the powerful Gulf Stream. 

That’s how nitrobenzene and 
other toxins wind up on the beaches 
of Spain’s Canary Islands. When 
swimmers splash around in the 
waters off Tenerife, the nitrobenzene 
can be absorbed by their skin, causing 
serious damage to the blood, as 
red blood cells become unable 
to properly absorb oxygen. 

Acute poisoning - which taking a dip 
in the Yellow River would result in - 
can prove fatal for humans within just 
hours, while repeated exposure to small 
amounts of nitrobenzene will damage 
the central nervous system, and can 
eventually lead to cancer. The potential 
impact for Australia may not seem that 
serious, since the oceans act as vast 
reservoirs, diluting the toxins far and 
wide, but it’s probably only a matter of 


time before we see the first cases of 
poisoning here too. 


HOW CAN CHINA REVERSE ITS 
YEARS OF TOXIC DAMAGEg 


But the question is, could we stop this 
tsunami of poison, even if we tried? If 
things continue as they are, the answer 
is no - as the events of October 2013 
proved. When an enormous smog cloud 
settled over northeast China for several 
weeks, residents were banned from 
driving cars and many factories were 
temporarily shut down or had their 
production restricted. The result was 
no change whatsoever. The smog 
was still dense and choking. 

For China, environmental pollution 
is merely another cog in the economic 
machine: the cleaner a production line, 
the more expensive it becomes - but 
Chinese industry is only booming 
because of its low prices. Introducing 
countermeasures would break the bank. 

The only hope is public pressure from 
within China, which is actually on the 
rise. The more prosperous an economy 
becomes, the more the urban middle 
class grows - and demands. They want 
cleaner air, purer water, food that isn’t 
contaminated. In a survey, 57% of 
Chinese people rated environmental 
protection as being more important 
than economic growth. 

But it’s a massive undertaking. China 
has more than 500,000 factories, with 
almost all of them spewing their toxic 
by-products out into the world. Experts 
can’t even calculate how much it would 
cost to restructure them all. □ 
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ILLUSTRATION: Merrit Cartographic with data from NASA 




“ If you 
love them, 
desex them!” 


Tottie Goldsmith for peTA 



More than 200.000 animals are euthanised in shelters every year. 
Please do your part - always desex. And never buy an animal - always adopt. 
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THE BIGGEST 

TYRANTS OF the 

ANIMAL KINGDOM 


Baboons are among the hardiest 
primates on the planet - with ruthless 
personalities to match. And amazingly, 
experts believe that by studying 
their violent behaviour, us humans 
could learn how to live in harmony 


R obert Sapolsky is standing in the 
expansive, grassy landscape of the 
Kenyan countryside, observing 
Riff, Archer, Ponybear, Benjamin 
and Solomon. They, in turn, 
observe him. It's a ritual that's 
repeated at every meeting between 
these two parties: the baboons suspiciously eye the 
researcher as he creeps around them. 

“They definitely know when I’m up to no good,” 
chuckles Sapolsky, gripping a tranquiliser gun in his 
right hand. “They’re so damn clever - and when the 
situation displeases them, so damn aggressive! ” 
Sapolsky, a neurologist, is attempting to answer 
a bleak riddle that has been puzzling wildlife 
experts for years: why do baboons insist on turning 
their paradise into a living hell? 

Humans aside, baboons are the most successful 
primate species (of which there are more than 437). 
The creatures are native to Africa, a place where 
their lives could be idyllic. The Masai Mara reserve 
offers endless open space, a surplus of sustenance, 
pleasant average temperatures and virtually no 
predators. Even the lions and leopards that do 
reside there will only pounce on baboons as a last 
resort, when they’re absolutely starving. 

So it’s paradise, then - in theory. But in spite of all 
these comforts, baboons exist in a constant state of 
fear and dread. “Their daily life,” explains Sapolsky, 
“looks something like this: they spend around three 
hours per day feeding. If you also remove sleeping 
time from a 24-hour period, they’re left with nine 
hours of free time, every day. And that’s nine hours 
they can devote to their sole hobby: plunging other 
animals into misery - torturing them, basically. ” 

The vast majority of this torture is inflicted on > 
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Baboons are intelligent, highly 
adaptable animals, and while waste 
bins and rubbish dumps make easy 
pickings for a meal, it’s not 
uncommon for the enterprising ^ 
creatures to open car doors, steal 
from shops, or even scale housing^ 
blocks and ransack apartments. ^ 
“Baboons infer from the fear and 
panic of people that they themselves 
rank higher in the pecking order,” 
says animal behaviour expert Rachel 
Noser. “And therefore, they think 
they’re entitled to everything these 
people have with them." 


Unlike some of South Africa’s baboons, the 
population around the Cape Peninsula have 
been protected since 1999 - and hundreds of 
thousands of dollars are spent each year on 
baboon monitoring schemes, which include 
using squads of rangers. The aim of the 
program is both to stop the primates setting 
up permanent homes in residential areas and 
change the mind sets of the locals, who view 
themselves almost on a war footing with the 
baboons. Even though it’s illegal, baboons are 
sometimes shot or poisoned by residents. 


POUCING THE PRIMATES 
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WHEN DO BABOONS 

BECOME A THREAT 

TO HUMANS? 


South Africa already has some of the highest crimes rates in the world - the last thing 
police need is the native primate population adding to their workload. But that’s exactly 
what’s been happening in the country’s Cape Peninsula in recent years, as chacma 
baboons swarm into suburbia looking for food. As this photo shows, they’ll go to any 
lengths to find it, even stealing rhubarb straight from a shopper’s bag. 



HUNGRY AND DESPERATE 


No one on the Cape Peninsula is happy 
with their new baboon neighbours, but 
ultimately it’s humans who brought 
about the situation. South Africa’s 
baboons are being slowly pushed_out of 
their natural territory by habitat erosion 
and expanding cities, forcing them 
to forage for food wherever they can 
- a practise animal behaviourists term 
‘raiding’. It’s estimated there are now 
at least 500 baboons on the Peninsula, 
living in 16 groups. 






THE END GAME 


Groups such as the Cape Peninsula Baboon Research Unit advocate a range of non- v 
invasive deterrents that can be used to drive the baboons back towards the bush - ' ' 
including playing loud bangs through speakers, using light flashes or displaying unusual ; 
images in the areas they’re causing a nuisance in. Locals are also asked to dispose 
of food properly. Critics, though, say this is a catch-22: the very reason the animals 
are now in conflict with humans is because their natural habitats are under threat. 
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THE WAR OF THE BABOONS 


baboons of Kenya. 


Baboons regularly go hunting. On the menu? Young 
antelopes, flamingos, other apes and even baby baboons. 
No vegetarians here. In spite of the abundant food supply, 
every last piece of meat is squabbled over (see photos 
above and right). And when opponents are matched in 
strength, a row can end fatally. Baboons can create deep 
wounds with their fangs, and if neither animal is willing to 
back down, a fight may ultimately result in death. 


CRUEL, DEVIOUS 
AND CONNIVING - 
iJHAT’S BABOONS 


ROBERT SAPOLSKY 


He s one of the leading neuroscientists m the 
world, an expert on stress, a primatologist 
and a staunch pacifist: Robert Sapolsky has 
dedicated his life to the study of violence - 
which ultimately led him to the yellow 






s 

Fearless: Usually, the baboons barely register 
an interest in Sapolsky’s presence; they have 
no need to fear unarmed humans. In contrast, 
these aggressive animals have repeatedly 


attacked local villagers, often inflicting 
serious injuries upon them. 





members of their own species. A baboon’s biggest 
problem, then, is other baboons. 

Yellow baboons live in troops of around 100, and 
follow a strict hierarchical order that’s decided via 
brutal fights. The ferocity of the violence never 
ceased to shock Robert Sapolsky: “An alpha male 
would drag another male across the ground by his 
hair, or push his face underwater. The screaming 
victim would then stomp off to find a smaller male it 
could bite; this smaller male, in turn, would then hit 
a female, who would throw a young baboon from a 
tree. All this carnage happens within 15 seconds! ” 

Baboons give the impression that peace is an 
alien concept to them. “It’s terrible to admit,” 
winces Sapolsky, “but after 30 years of research 
into baboons, I hate these animals. They’re evil, 
deceptive, ruthless bastards, and so cruel to each 
other! Imagine, you’re a young baboon, sitting in 
the grass, gazing at zebras - but an adult baboon 
nearby is in a bad mood, and suddenly it’s your 
backside that feels the effects of that.” According to 
the neuroscientist, all this violence is concerned 
with making others “aware of their low status”. 

“Baboons don’t get stressed out as a result of 
hungry lions, but through social and psychological 


unrest that they create for themselves,” Sapolsky 
continues. For that reason, they’re perfect research 
subjects for those seeking to analyse human society 
- particularly our attitudes to war and terror. 

So what can Homo sapiens learn from observing 
Papio cynocephalus? For starters: violence often 
travels down a hierarchy, even when life could be 
peaceful for everyone. “Baboon societies are similar 
to our western society,” explains Sapolsky. “Both 
are so ecologically privileged that we can invent 
social and physiological stress.” 

But there is hope. Sapolsky has found one group 
of baboons who act differently. The Keekorok was 
once a typical baboon troop with a strict 
hierarchical system, kept in place through extreme 
aggression. But then many of the troop’s ‘bad boys’ 
fell ill with tuberculosis - the result of eating 
rubbish found in human settlements - and died. 

The consequence? “The clan suddenly had 
twice as many females as males,” says Sapolsky. 
“But even more importantly, the remaining males 
were ‘good boys’ who craved harmony, and that 
changed everything. ” 


“Baboons can seem very human. 
Or looked at another way: humans 
can sometimes seem the spitting 
image of baboons. . .” 


These ‘softies’ treat others - particularly females 
- well. Instead of fighting, they spend their free 
time combing each other’s hair and enjoying each 
other’s company. The bullies have become hippies. 

“The hierarchy continues,” says Sapolsky, “but 
minus the violence. If a new alpha male joins the 
group, they have to learn that it’s no longer okay to 
be aggressive. “Thou shalt not bite or hit,” is the 
motto of the born-again Keekorok. And after a few 
months, newcomers completely internalise this way 
of life. It’s the most peaceful troop that Sapolsky has 
ever witnessed, in all his years studying baboons. 

“For decades, we experts have believed violent 
social structures to be set in stone, and yet within 
one generation this group has transformed itself in 
an incredible way,” says Sapolsky. “Nobody can 
now say that violence is ‘in their nature’. 

“What can baboons teach us? That social 
inclusion and interaction are mighty tools 
that can eliminate violence/* □ 

BOOK TIP 

A PRIMATE’S MEMOIR 

Funny, adventure-filled and fascinating: 

Robert M. Sapolsky’s experiences with 

primates in Kenya (Vintage Press) 
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herd's cl hicick for chat 


Every app has its price, even if it costs nothing to begin with. That's 
because most smartphone apps only work when we allow them 
to access our private data. So what exactly do apps do with this 
information? Who sees it? And which apps are the most dodgy? 


TARGET SMARTPHONE 
Smartphones are a real goldmine for 
cyber criminals. “Unlike on PCs, data- 
stealing malware on smartphones does 
not need to be particularly complex to be 
able to inflict damage. That’s because 
information such as contacts or emails 
can quickly be tapped via the apps," 
explains Elias Manousos, CEO of IT 
security company RisklQ. Most apps get 
an in-depth look at our private data 
through their permissions. If someone 
then manipulates the app, its users 
become easy prey... 
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THE SECRET DANGERS 
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W hen we download smartphone apps, 
most of us don’t notice the hidden 
dangers lurking behind the amusing 
icons and ingenious programs that 
exist to entertain us or to make communication 
easier. “With every app you install, a small black box 
that hides many different functions is downloaded. 
It’s a feature which most users hardly understand 
or even realise is there,” says security expert 
Thorsten Holz. Unfortunately, the ability to read 
private text messages and to access photos is only 
the tip of the iceberg. . . 

DOES EVERY SMARTPHONE HAVE 

ITS OWN PASSPORT? 

“In the past, apps only demanded the rights that 
they needed to operate. Today the collection of data 
has become almost a hunting instinct, ” says 
Christian Funk, senior analyst at IT security 
company Kaspersky. For example, apps which 
repurpose the phone’s flash into a torch only need 
access to the camera, but these apps also demand 
to know where their users are. “They often use 
geolocation software to determine the whereabouts 
of a person via GPS,” Funk continues. 

Some apps also access the memory card of the 
phone, where contacts and photos are saved. Others 
can even write on the memory card, something that 
messenger apps genuinely need to do. “They need it 
to transfer sent photos or language files onto the 
phone. But it’s not clear why a flashlight would need 
this,” says Funk. The problem? If you don’t grant the 
requested permission, you won’t be allowed to 
install the software. “Users are conditioned to give 
the nod to just about everything,” he adds. 

Experts say that an app’s terms and conditions do 
not always reveal the full extent of the app’s data 
tracking. Though Google and Apple require app 
operators to inform all Android or iPhone users 
about data collection, this is not applicable to the 
phone’s individual identification number, known as 
the device ID. Like a passport number, the device ID 
cannot be changed and can be used for identification 
purposes worldwide. An investigation by the Wall 
Street Journal showed that 56 of the 101 apps the 
paper analysed pass on the device ID to third parties 
- without the user’s knowledge. This includes 
hugely popular apps like the game Angry Birds. 

But what do app developers gain from collecting 
our data? The trade in data is a billion-dollar 
industry: collection is the key to higher advertising 
revenues. Knowing as much information as possible 
about its users allows a company to better define its 
target group and make itself more attractive to 
advertisers, thus generating more income. 


Mobile phone advertisement sales were worth about 
$9 billion in 2013. In 2014 experts expect sales to 
pass the $14 billion mark. 

Some of the biggest recipients are the advertising 
networks which collect user data and use it to 
create individual profiles. The profiles are then 
used to connect the apps with the appropriate 
advertisers. “What’s great about the ID number 
is that, unlike ordinary internet cookies, it can’t be 
deleted. That allows us to track everything,” says 


“In the past, apps only 
demanded the rights that they 
needed to operate. Today the 
collection of data has become 
almost a hunting instinct.” 


CHRISTIAN FUNK, IT EXPERT 

Meghan O’Holleran from the advertising network 
Traffic Marketplace. The network monitors which 
apps are downloaded by a user, the frequency and 
duration with which they are used and how 
intensively they engage with the program. 

An additional goldmine for advertising networks 
is the geolocation of smartphones. Some apps do not 
even need the GPS function for this. With so-called 
coarse tracking, apps use Wi-Fi signals or the 
signals from mobile phone masts to locate us. 

A person can be localised to between 50 and 
a few hundred metres with this method. But 
how much does my location reveal about me? 

WHAT TRICKS DO APPS USE TO LOCATE 

THEIR USERS WITHOUT USING GPS? 

According to the US advertising network Mobclix, 
quite a few. Using geolocation, an app is even able 
to confirm where someone lives. Mobclix then 
compares the data with demographic and financial 
projections from another company. In under 
a second, Mobclix sorts the user into one of 
150 categories, in a list that ranges from 
environmental activists to gamers. 

Many advertising networks even offer app 
operators specially designed software kits which 
result in more sales. As a report from anti-virus 
software firm BitDefender confirmed: “Even the 
most innocuous-seeming apps, especially free ones, 
make money by taking advantage of your personal 
information to send you targeted advertising.” The 
collected data includes age, sex, income and sexual 
orientation. And once installed, the app does not 
even need to be activated to fulfil its mission. . . 

“In the mobile universe, there’s no such thing as 
anonymity. We always have our mobiles with us and 
they are always turned on,” says Michael Becker > 
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»>INVASIVE APRS 



Thorsten Holz, Professor of 
System Security 

Each of the apps listed below uses legal ‘secret doors’ to access our personal data. What data is collected? What happens to it? 
And what tricks do cyber criminals use to spy on someone? We’ve divided the apps into three categories and had them audited by 
Professor Thorsten Holz. Particular caution should be paid to the first group, while the second are contaminated with malware 
and should be avoided. The third set are everyday apps which require a certain amount of user information to function. 


THE BLACKLIST 
OF APPS 


FLEXISPY 



OPERATING SYSTEM: 
iOS, Android 


KUWAIT FLAG 

VERSION: iLockerl.O 
OPERATING SYSTEM: 
Android 

WHAT SECRET DOORS ARE THERE? 
The lock screen app contains malware which 
spies on users. It is only available in third 
party stores. 



^ WHAT SECRET DOORS ARE THERE? 
This spy trojan app allows the main 
user (the spy) to monitor the mobile of 
another person 

The app places emails, text messages 
and call lists onto a server that the spy 
can access freely 

When the spy rings their target, the 
target’s handsfree mode is 
automatically activated so that the spy 
can listen in to other noises in the room 
The user’s approximate geolocation 
is disclosed 

Info: the spy needs to install the app 
onto the target’s mobile phone 



GALAXY FONTS 

VERSION: iLockerl.O 
OPERATING SYSTEM: 
Android 

WHAT SECRET DOORS ARE THERE? 

• The app pretends to install software but 
instead installs a spyware file 

• It sends all of the user’s text messages, 
calls and their location to a server 



OPERATING SYSTEM: 
Android 

^ WHAT SECRET DOORS ARE THERE? 
This app is a cyber criminal’s dream 
because it equips them with an 
infrastructure that enables them to 
control infected Android devices 
Bugging functions: the app can intercept 
and send text messages, add photos and 
videos and tap into the user’s browsing 
history as well as the log-in details for 
email accounts and social networks 


CAMARA VISION 
NOCTURNA 


OPERATING SYSTEM: 
Android 

-» WHAT SECRET DOORS ARE THERE? 
Until recently, this night-vision camera app 
was still available in Google Play and can 
still be found in third party stores. It 
accesses contacts from other apps like 
WhatsApp and registers these with a 
premium messaging service, banking almost 
two pounds for every registered contact 
number. It also sends expensive texts. 




FAKE A 

SPEED CAR II 11 

.OPERATING SYSTEM: 
Android 

^WHAT SECRET DOORS ARE THERE? 
There are fake versions of this popular 
racing game available in the Google Play 
store. Speed Car II is actually free of 
charge. The counterfeiters sell their 
version cheaply. The app only requests 
payment after the installation. Users 
then receive a payment warning 
every ten minutes. 


FAKE 

ANGRY BIRDS 



pERATING SYSTEM: 
iOS, Android 

SECRET OOORS ARE THERE? 
Numerous fake versions of the popuiar 
game Angry Birds are circuiating. They 
convert the game into a spy app that 
reads the user’s emaiis 
The app contains a trojan. This hacks 
into the system to send premium rate 
text messages 



CLOCK 


l\qPERATING SYSTEM: 
Android 


what secret doors are there? 

The app disguises itself as a harmless clock. 
According to IT security company F-Secure, the 
app installs shortcuts with names like ‘System 
Update’ onto the phone. When they are clicked 
on, the malware is automatically activated. The 
consequence? User data like location, images, 
sound recordings, text messages, contacts and 
call lists are stolen. The app, which is only 
available in third party stores, can also 
recognise and remove anti-virus programs, 
making it particularly dangerous. 


FAKE 

FLASH PLAYER 



^OPERATING SYSTEM: 
Android 

H(i"WfTaTtECRET DOORS ARE THERE? 
The app disguises itseif as Abode Fiash Piayer 
in third party stores on the internet. In a tactic 
popuiar with cyber criminais, the fake version 
mimics a system update. Once instaiied, it 
coiiects user data and sends premium rate 
text messages. 



FAKE 

FLAPPY BIRD 


, OPERATING SYSTEM: 
Android 

1AT SECRET DOORS ARE THERE? 
This fake version of the game Flappy 
Bird acts as a spy app and reads the 
user’s emails 

The app accesses the contacts and sends 
premium rate text messages 
Many fake versions of Flappy Bird have 
appeared recently 


SUBWAY SURFER 
F REE TIPS 

PERATING SYSTEM: 
Android 

WHAT SECRET DOORS ARE THERE? 
According to F-Secure, this app is 
contaminated with a trojan caiied Air Push. 
It bypasses the phone’s security system and 
sends premium rate text messages. 
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THE DATA 
COLLECTORS 


ANGRY BIRDS Q 

VERSION 4.0.0 
OPERATING SYSTEM: 
lOS, Android 

FUNCTION; 

In this popular game, users destroy pigs to 

secure the survival of the Angry Birds 

WHAT SECRET DOORS ARE THERE? 

• The app stores the sequence of each 
game and sends all information to the 
advertising network Flurry 

• It has access to the location, the 
contacts and the device ID as well as 
the username of the user. It also shares 
this data with third parties 




BRIGHTEST 

FLASHLIGHT 



OPERATING SYSTEM: 
Android 


^ FUNCTION 
Flashlight function for phones 


^ WHAT SECRET DOORS ARE THERE? 
Until recently the app had saved and 
forwarded the device ID and location of the 
user to advertising networks without asking. 
Following a US ruling, the app is now required 
to seek the permission of the user before 
passing on confidential data. 



YELP Q 

VERSION 2.11.152 
OPERATING SYSTEM: 

IDS, Android 



WHATSAPP 

VERSION 2.11.152 
OPERATING SYSTEM: 
iOS, Android 


HI FUNCTION: 

• Provides recommendations of 
businesses, restaurants, bars and 
cafes nearby 

• See other users’ location reviews 

• Users share recommendations in 
social networks 


FUNCTION: 

• Worldwide chat function 

• The app can send photos and voice 
messages to other WhatsApp users 

^ WHAT SECRET DOORS ARE THERE? 

• According to computer experts, it 
transmits the name of the mobile 
provider and all saved telephone 
numbers un-anonymised onto their own 
server, without being given permission, 
because this information is used for 
contact details 

• Chat messages are unencrypted 

and the operator can read everything 

• WhatsApp is currently working on 
improving the encryption on the 
mobile phone 



WAZE 



VERSION 3.7.8 
OPERATING SYSTEM: 
iOS, Android 


FUNCTION: 

• Mapping, traffic and navigation app 

^ WHAT SECRET DOORS ARE THERE? 

• It geolocates the user. However, without it, 
the app would be useless because it 
compiles traffic reports based on user 
data and input 

• Waze forces users to provide their real 
name, contact information and location 
and shares this with advertisers 


HI WHAT SECRET DOORS ARE THERE? 

• Has access to contacts, localises the 
user via mobile phone towers and the 
GPS function. This enables location- 
based information to be gathered 

• Saves location, device ID, username 
and password on its own server 

• Sends the device ID to the advertising 
network Flurry 

• For the “Find Friends” function, the 
app transfers all user data unencrypted 

• Dperates data exchange with servers in 
other firms 


ICONTROL B 

VERSION 2.11.152 
OPERATING SYSTEM; 

IDS 

•» FUNCTION; 

Mobile online banking - account summary, 

payments and transfers 

WHAT SECRET DOORS ARE THERE? 

• Tbe app uses tbe service Google 
Charts for its graphics. It sends the 
unencrypted account sales of its 
users through the internet and 

to Google 

• In tests the app has frequently 
crashed and regularly exhibits 
security breaches - for example, 
partly unencrypted files were 
accessible before the password had 
been entered 




FACEBOOK 


VERSION 2.11.152 
OPERATING SYSTEM: 
Android 


^ FUNCTION: 

Smartphone users can use the app to view 
their Facebook account, post comments, 
upload pictures and send messages 


^ WHAT SECRET DOORS ARE THERE? 

• Facebook transfers parts of the 
address book, encrypted but not 
anonymised. Note: this is part of the 
site’s functionality. Status messages 
can only be transferred to another 
user when this happens anonymously 

• All information is permanently stored 
on Facebook’s servers 



WEATHER LIVE El 

VERSION 2.0 
OPERATING SYSTEM: 
iOS, Android 


-# FUNCTION 

• Global weather forecasts for various 
locations, live weather images, local time 

• 7-day weather report with the day’s 
highs and lows 

• Information about humidity and 
precipitation 


^ WHAT SECRET DOORS ARE THERE? 

• Sends statistics and device IDs to Flurry 

• The app communicates with the servers 
of a third party company 



-4 FUNCTION 


MY FITNESS PAL I 

VERSION 2.0 
OPERATING SYSTEM: 
iOS, Android 


• Calorie counter with access to more 
than three million foodstuffs 

• Barcode scanner, recipe calculator 

• User-defined weight-loss goals 

• Daily food overview 

• Graph charting the progress of 
the diet 


^ WHAT SECRET DOORS ARE THERE? 

• Saves age, gender, location , 
username and password on its own 
server for evaluation purposes 

• Sends location and device ID to the 
advertising network Flurry 

• Flurry uses the user data to compile 
statistics and user profiles 

• Has access to contacts 
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from the Mobile Marketing Association in the 
USA. This can potentially become dangerous when 
apps forward unencrypted personal data including 
user names and passwords. Smartphone owners 
using the same password for different services, 
like email or online banking, are leaving the door 
wide open for criminals to steal from them. 
Unencrypted transfer of data is about as safe 
as writing it on a postcard. Cyber criminals are 
able to seize them without much effort. An app 
worth less than a dollar can suddenly cost the 
user many thousands. It happens more frequently 
than you would expect. 


“Of about a million apps, a few 
hundred thousand have either 
violated the terms of use or 
pursued malicious intentions 
with users’ data 


* ELIAS MANOUSOS, RISKIQ 



HOW MANY SMARTPHONE APPS ARE 

CONTAMINATED? 

A recent study found that one in 10 smartphone 
users have been hacked. So how are attacks on 
smartphones carried out? “Cybercriminals often 
develop a malicious code which they package into 
legitimately downloaded apps. They then offer 
the infiltrated apps for download again, ” Funk 
explains. In total, around 230,000 malicious codes 
are known to experts. A single one can infiltrate 
thousands of apps without a problem. Kaspersky 
estimates that around ten million apps are currently 
contaminated, the majority of which are available 
via third party stores on the internet. However, the 
IT security company RisklQ reports that Google Play 
- the Android app store - often distributes malicious 
apps without noticing. 

One example of this is night-vision camera app 
Camara Vision Nocturna. It taps contact details and 
registers the numbers with a premium messaging 
service, collecting around $4 per registration. The 
numbers are saved to an external server so they can 
be abused in the future. Although the app has been 
removed from the Google Play store, it is still 
available in third party stores. 

RisklQ emphasises that this example is just one 
among many: “Of a million apps, a few hundred 
thousand have either violated the terms of use or 
pursued malicious intentions with users’ data,” says 
Elias Manousos, the CEO of RisklQ. In 2013, 42,000 
infected apps were offered on the Google Play Store. 


Apps most affected are personalisation and 
entertainment programs, like background image app 
Wallpaper Dragon Ball or the game Finger Hockey. 

However, Thorsten Holz is keen to stress that the 
Google Play store presents a minimal risk. “Anyone 
downloading their apps from official stores is 
relatively safe. Google use a wide variety of 
measures to detect malware. As soon as an app 
is recognised as malicious, it is automatically 
removed from sale. It's important to remember 
that security companies have a vested interest 
in extreme figures. They earn money from users 
downloading their software out of fear of cyber- 
attacks,” says Holz. 

Still, 98% of malicious software is programmed for 
Android. The Apple Store is a fortress: only certified 
developers have the opportunity to gain insight into 
the iOS operating system - and only someone who 
knows the system is able to develop malicious codes 
against it. For this reason, according to Kaspersky, it 
is rare for infected apps to infiltrate the Apple Store. 
While this is welcome, most users don’t see any 
benefit because an estimated 80% of smartphone 
users worldwide own Android devices. What does 
this mean for them? Are they helpless against 
malicious apps? Below, experts list the best apps 
to protect your smartphone from cyber criminals. . . 


THE LATEST MOBILE MALWARE WARNINGS 


http://tinyurl. com/malwarewarning 


nTTTRs 
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1. ANTI-THEFT APPS 


Apps like Prey let the user log a stolen smartphone 
online. Aii data is then erased from the device. 


2. ANTI-VIRUS SOFTWARE 


According to pcmag.com, the most reiiable anti-virus 
apps are Avast (free), Kaspersky Mobile Security Lite 
(free) and McAfee (paid for). 


3. PRIVATE MESSAGING SERVICES 


Unlike WhatsApp, the app Threema uses end-to-end 
encryption. This means not even the provider can view 
user messages. Only senders and recipients are abie 
to view the messages in piain text. 


4. GEOLOCATION ALERT 


Experts at Rutgers University in New Jersey are 
developing an app which warns Android users when 
other apps are geolocating them. As soon as it 
happens, the smartphone user receives a warning. 
RutgersPrivacyApp will be available on Google Play 
from April 20t4. □ 
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Malaysia Airlines flight MH370 vanishes without a trace - and with it, 239 
people. Then, in Philadelphia, the nose gear on an Airbus A320 collapses 
during take-off. Two incidents in March alone - how can such things 
still happen in 2014? Now worried pilots break their silence... 


WHAT PILOTS 
REALLY SC A 
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RED OF 


U ntil recently, the very idea 
would have seemed 
ludicrous: a 64-metre-long 
Boeing 777 simply vanishes 
on a flight from Kuala Lumpur 
to Beijing, with 227 passengers and 12 
crew members on board. And yet that’s 
exactly what occurred on 8th March 2014. 

But how is this possible? One thing has 
been made clear by the international 
search for the aircraft: it’s shockingly easy. 
The plane’s communications system can be 
manually switched off, and more than 
100 kilometres out over the ocean, on-land 
radar surveillance can no longer track the 
plane. There are clearly far larger gaps in 
global flight surveillance than the public 
were aware of. 

But the disturbing facts of the case 
don’t end there. World of Knowledge has 
undertaken in-depth research into modern 
air travel, and it’s revealed that the safety 
flaws above are just the tip of the iceberg. 
Here, pilots speak anonymously about their 
true, day-to-day fears. Those with a serious 
fear of flying should stop reading now... 
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RISK FACTOR; WIND 


// WIND CAUSES THE 
AIRCRAFT TO FLIP OVER 

An aeroplane can only fly as long as enough air is flowing 
around its wings. “If the momentum is broken, the aircraft 
plummets like a stone,” says pilot Thomas 0. “A landing is 
a kind of planned curbing of this momentum. The plane 
uses braking to achieve this. When it’s a few metres above 
the ground, the plane is very vulnerable, as it’s being 
manoeuvred right on the knife-edge of crashing. A sudden 
squaii of wind from above - known as a microburst - or 
a gust of wind from behind or the side couid overturn the 
aircraft or cause it to crash. And there’d be barely any 
time for the piiot to react. 

“I know cases in which pianes fell 800 metres without 
warning. At high altitudes this only poses a risk of injury 
for people not wearing seatbeits, or from loose objects 
flying about the cabin. But ciose to the ground, it could 
result in a fatai crash-ianding.” 

For this reason, this criticai juncture in a flight must be 
executed as quickly as possible. “Textbook landings are 
those that a passenger wouid describe as ‘hard’,” states 
Thomas 0. “The plane won’t bounce upwards again after 
hitting the ground, aithough some passengers may feel 
like it does due to the long spring deflection of the landing 



AIR-BOMB FROM ABOVE 

A microburst is a weather phenomenon in which air rushes 
downwards, spontaneousiy and very quickiy. An aeropiane hit 
by this wind may be shoved towards the ground. Microbursts 
are so strong they can feii trees. 


gear, which can measure up to a metre on a jumbo jet. 

A ‘hard’ ianding such as this, in which the piane touches 
down as quickly as possible, also has the advantage 
that it makes use of the entire runway. That said, 
there is aiways the possibiiity of a problem with the 
aeroplane’s braking system...” 


RISK FACTOR: SOFTWARE 


// WAYWARD 
ALGORITHM LEADS 
TO CATASTROPHE 

“If you’re speeding towards the ground at 200km/h 
during an automatic landing, at night and in fog, you 
need to have a tremendous belief in the technology,” 
says co-pilot Martin A. “For us in the cockpit, this is 
the first time we see the position of the runway, as the 
technology completely takes care of ‘seeing’ when our 
visibility is under 75 metres. 

“But I recall a tragic case in Warsaw: the wheels of 
an Airbus A320 were sliding on rain-soaked tarmac 
during landing, and were rotating insufficiently due to 
aquaplaning. Simultaneously, the thrust on the landing 
gear failed. The on-board computer ‘thought’ that the 
plane was still in the air, and disabled the braking 
mechanism. The pilots skidded towards catastrophe at 
the end of the runway, in front of many onlookers. The 
plane caught fire, and there were two fatalities.” 


RISK FACTOR: MAINTENANCE 


//MECHANIC 
DECIDES BETWEEN 
LIFE AND DEATH 

Every critical system on an aeroplane has at least one 
back-up in place; in some cases, there are two back-ups. 
A modern passenger aircraft wiii have around 80 in-buiit, 
independent computer systems in aii. in an emergency 
these can compensate for almost any failure. 

One thing, however, can never go wrong, reveals 
Martin A. “If the pitch eievator becomes jammed into a 
position that ieaves the piane flying directiy downwards, 
the pilot has no chance. During Aiaska Airlines flight 261 
on 31st January 2000, a singie poorly-maintained screw 
ied to disaster. None of the 88 people on board survived.” 

Although few and far between, such dramatic incidents 
can result in new standards being impiemented across 
the globe. “Dealing with the world’s air traffic is iike 
running in an endurance race,” says Thomas 0. “The 
potentiai for improvement is aiways infinitely large.” 
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IMPOSSIBLE LANDING 
Shortly after take-off in New York on 
15th January 2009, a flock of geese struck 
. both engines of this Airbus A320. The pilot 
successfully completed an emergency landing 
into the nearby Hudson River, in spite of the 
failing engines. In these kind of impacts water 
becomes as hard as concrete - as a result, 
these manoeuvres are very rarely successful. 


RISK FACTOR; NATURE 

1 


// EVERY ENGINE 
GIVES OUT 

The risk levels presented by ice are extremely difficult 
to calculate during flight. “Storm clouds transport huge 
quantities of water at high altitude,” says Martin A. “At 
10 kilometres above the ground, the outside temperature 
is minus 50°C, but the fine water-drops can cool down to 
far below zero without freezing - it’s a process known as 
‘supercooling’. And if these droplets encounter a solid 
object, they immediately turn to ice. An aeroplane can 
then completely freeze over in an instant. Thankfully, 
critical areas, such as the wings, are heated.” 

However, this instant sky-ice can prove a problem for 
the turbines. “Their air intake is heated, but the rotor 
blades themselves are not,” says Martin A. “If ice sets 
in on the blade wheels, rotating at 10,000 cycles per 
second, then individual blades can actually snap, which 
can lead to total power failure.” 

In fact, there are 14 recorded cases of this problem 
causing two engines to fail simultaneously. As recently 
as November 2013, aircraft manufacturer Boeing issued 
a warning relating to some of its models, stating that 
pilots should give storm clouds a very wide berth. 

“Many pilots still try to take on storms,” says Martin A. 
“But while we can fly around patches of rough weather 
in Europe relatively easily, at the equator or in the 


American Midwest, storm systems block flight paths for 
days, over distances of thousands of kilometres. In those 
cases you can’t fly around, you have to go through.” 

Other dangers facing the engines can be completely 
invisible. “Volcanic ash consists of microscopically 
small, sharp-edge stones,” says Thomas 0. “No radar 
equipment is able to detect this ash, even when we find 
ourselves right in the middle of it. The particles smooth 
down the engines from within, or melt in the combustion 
chamber at 1 ,400°C, which clogs the valves.” 

Every year there are around three cases of aeroplanes 
being damaged as a result of ash. In 201 1 limits were 
put in place in Europe to prevent planes from flying once 
ash levels reach a certain point - however, these limits 
have never been tested in practice. 

Similarly unpredictable are birds, and not just large 
ones such as geese. Huge swarms of starlings are also 
capable of killing a plane’s engines. In fact, birds and 
bats have been responsible for more than 200 aviation 
fatalities since 1988, and according to estimates from 
US aviation authorities, cause in excess of $1 billion 
worth of damage annually. 

“Such collisions usually come off okay,” says Gary M. 
“The failure of an engine during take-off and landing is 
one of the most frequently practised manoeuvres in the 
simulator. It only becomes nasty when all engines fail 
within seconds. That always ends in a crash landing.” 


www.worldofknowledge.com.au 75 




RISK FACTOR: LANGUAGE BARRIER 


// CONTROL TOWER GIVES 
FLAWED INFORMATION 

“English is the default language spoken throughout the 
aviation industry,” says pilot Gary M. “But accents can be 
hard to understand, certain words can be used incorrectly. 
And sometimes, simple carelessness can result in fatal 
consequences. Years ago I was flying into Moscow. The 
control tower - which receives weather information from 
a meteorologist then forwards it to us - certified to me that 
the crosswind ratio was still within the safety limits of our 
aircraft, and that an available runway, cleared of snow, lay 
ahead of us. After confirming the runway conditions and its 
favourable braking effect several times with the tower, we 
resolved to land. Everything ran smoothly. But contrary to 
what the tower told us, the runway had not been fully 
cleared and as a result the braking effect was very poor. 

“Because we were landing at one in the morning, in the 
dark and in thick cloud, we couldn’t see the conditions of 
the runway beforehand from above. The first third of the 



runway had been cleared of snow, but after that it became 
treacherous. By this point we’d long activated the reverse 
thrust, and couldn’t abort the landing. As a consequence, in 
spite of complete deployment of the brakes, we almost shot 
right off the end of the runway.” 
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RISK FACTOR: LACK OF SLEEP 


// MISTAKES OCCUR 
DUE TO EXHAUSTION 


The three-minute periods at the start and end of a flight - 
the take-off and landing - are the only times during which 
the pilot is steering by hand, and the autopilot is not on. But 
tasks such as following a route are performed by computer. 

“During take-off and landing, all pilots must concentrate 
fully,” says Thomas 0, “because this is when 80% of 
accidents occur. But who can totally concentrate at Sam, in 
the middle of the night, during the body’s physiological low 
point? If bad weather is accompanied by little or no sleep, 
the risk of an accident increases.” 

As little as four hours sleep deprivation has the same 
effect as drinking six glasses of beer: being awake for 17 
hours straight is equivalent to having a blood-alcohol level 
of 0.5%. And pilots are awake even longer than truck 
drivers, with shifts lasting up to 20 hours. 

In a NASA survey, 70% of US airline pilots said they’d 
fallen asleep in the cockpit at least once, while more than 
half of their European counterparts admit to nodding off. 
Between 71 and 90 per cent of pilots from other countries 
said they’d made a mistake due to exhaustion at least once 
- failing to notice an alarm, for example. 

“A nap in the cockpit can be necessary,” says Thomas 0, 



SLEEPING PILOTS 

Helios Airways flight 522 crashed near Athens in 2005 when 


the plane ran out of fuel. The pilots were unconscious, not 


because of exhaustion, but because of a lack of oxygen. Their 


air was escaping through an open valve in the fuselage. 


“and pilots should actually take them, otherwise they’ll be 
unable to manage tbeir workload. However, tbe crew should 
arrange it so that at least one person remains awake.” 

Napping can get out of hand. In February 201 1 , a plane 
flew without a pilot for several minutes between Stockholm 
and Copenhagen when the co-pilot exited the cockpit for a 
short time and the captain nodded off at the controls. 


RISK FACTOR: FUEL 


//MISCALCULATION 
ENDS FATALLY 

A flight captain is responsible for everything on board, 
and often has to make some very tricky decisions. 
“Take an apparently simple question such as, ‘How 
much fuel should I put in the plane?’,” says Thomas 0. 
“Too little and you won’t reach the destination; too 
much, the flight becomes inefficient, as every extra 
kilogram on board cranks up the fuel consumption.” 

An Airbus A380 can almost double its dead weight 
through filling up on fuel. So how much fuel is the 
perfect amount? Weight and weather will affect fuel 
consumption, “but there’s no scale that tells me the 
exact weight of my aeroplane, only the empirical and 
recommended values,” says Thomas 0. “Plus, strong 
headwinds increase consumption, as a plane must fly 
for a longer time, as if swimming in a river against the 
current. More often than you’d think, aircraft reach 
their destination on the very last drops of fuel.” 


RISK FACTOR: BOMB 


// TERRORIST HIDES 
BEHIND A UNIFORM 

Since 9/11, aeroplane cockpits have become fortresses: 
they’re bullet-proof, monitored by CCTV, and only allow 
entry via a password. “During an on-board crisis, the 
pilots’ stance is always the same: no negotiations with 
hijackers,” says Martin A. “But that doesn’t mean that all 
aircraft are now safe. Not all bombs are spotted in time.” 

The biggest threat lurks at the airport. “When a plane 
is parked, dozens of people have access to it: cleaning 
crew, food-delivery people, baggage handlers... And how 
much do airports know about their staff, really?” 

Every second, an aeroplane takes off somewhere in the 
world, which means there are around 31 million chances 
for an attack to occur every year. “Today, terrorists would 
get themselves a job at an airport or on an airline,” says 
Martin A. “Even if tbe preparation took three years, it’s 
perfectly possible that 9/1 1 could be repeated. Perhaps 
such an attack is already being planned.” □ 
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EARTH TWINS 


LIVING ON BORROWED TIME ' * 
Every sun is expanding. That causes ' 
shifts in their habitable zones. The 
Earth’s time within its habitable zone 
is already two-thirds gone. 
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SEA OF STARS 

There is a habitable zone in 

virtuallyevery solar system. 

If an Earth-like planet has its 
orbit within this zone, it has \'it^ 
already met the most important 
requirement for sustaining life: '' 
the planet could have water in 
liquid form.. ? 


- The universe i^,a hostile place - either 
too cot^ ormuch'too hot. Life can only be 
sustained in a narrow band around a star. 
Earth sits precisely within one of these 
habitable zones - for now... 
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THE THREE CONDITIONS 
REQUIRED TO SUPPORT LIFE 


Being located in the habitabie zone is not the only important 
requirement for developing life on a planet; the properties of the 
planet and the size of its sun are also key. Scientists’ research is 
mainly focused on the conditions on Earth - after all, they don’t 
know any other kind of life but ours. 


AN IDEAL EARTH 


If a planet is too small, its low level of gravity will not 
allow a dense atmosphere to form around it. The stellar 
winds will just blow it into space. But if a planet is too 
large, its atmosphere will be too dense, causing an 
extreme greenhouse effect: tbe planet would be too hot. 


VIABLE PLANET GAS GIANT 


PLANET 

WITHOUT 

ATMOSPHERE 


W hat’s required for life on 

planets like the Earth? Sun? 
Water? An atmosphere? In 
reality, it is a bit more 
complicated than that, 
because there is an 

extensive list of auspicious circumstances that 
make our existence possible. First and foremost, 
the location of a planet is a key factor in its ability to 
develop life. Our Earth has an enormous locational 
advantage, sitting right in that habitable sweet spot 
- for the time being at least. . . 


THE HISTORY OF OUR PLANET - 
I Him I III II III 


You’re probably aware of the famous children’s 
story... once upon a time there were three bears: 
mama bear, papa bear and baby bear. Mama bear 
made some porridge and put it into three bowls: 
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a large one, a small one and a medium-sized one. 
When the three bears left the house, a little girl 
snuck in and tried the porridge. The porridge 
in the large bowl was too hot; the porridge in 
the small bowl too cold. But the porridge in the 
medium-sized bowl was just right - and the little 
girl gobbled it all up. This fairy tale illustrates 
one of the most important aspects for life on Earth. 
The little girl, and the story about her, is called 
Goldilocks - which is why scientists have coined 
a name to describe planets that fall within their 
solar system’s habitable zones: goldilocks planets. 
These planets are just the right distance from 
their suns. The so-called habitable zone describes 
the range within which a planet must orbit its 
sun in order to support life. Conditions in this 
zone are neither too hot, nor too cold. 

In our solar system, the Earth is the only planet 
in the habitable zone. Our closest neighbour, 
Venus, is outside the zone, closer to the sun: 





2 


THE RIGHT DISTANCE 


FROM THE SUN _ 

In order to support life as we know it on Earth, a pianet 
must have water in liquid form. On a planet with the 
same atmospheric pressure as Earth, the average 
temperature would therefore have to range between 
zero and 100 degrees Celsius. This is only possible at 
a specific distance from the sun: the habitabie zone. 


TOO COLD HABITABLE ZONE 



3 

TOO HOT 


3 


A SUITABLE SUN . 

The larger the sun, the greater the distance to its 
habitable zone. That said, a sun cannot have a mass less 
than 0.7 or greater than 1 .3 solar masses (one solar 
mass is equal to the mass of our sun). The radiation from 
a sun that is too iarge wouid be too strong; radiation 
from a sun that is too smaii wouid be too weak. 


imc 

UNDER 0.7^ 
SOLAR MASSES 



0.7 TO 1.3 
SOLAR MASSES 


GREATER THAN 1 .3 
SOLAR MASSES 


the average temperature on Venus is roughly 
450°C. And Mars, our opposite neighbour, is also 
just outside the habitable zone. With an average 
temperature of around minus 55°C, it is too cold 
for life on Mars. But what determines whether 
it is too cold or too hot? 

At first glance, the answer is very simple: in 
order to sustain life as we know it, water must 
be present on a planet in liquid form. The average 
temperature range must therefore be between 
zero and 100°C: at zero degrees water freezes, 
and at 100 degrees it vaporises. Unfortunately, 
this rule only applies at a specific atmospheric 
pressure. On Earth, this rule only holds true 
at sea level. If we were to boil water at the top of 
Mount Everest, for example, it would vaporise at 
a temperature of only 70°C - atmospheric pressure 
is much lower at an altitude of 8,848 metres. 

On Earth, the average temperature is a pleasant 
15°C. This ideal isn’t just a result of living in our 


sun’s habitable zone, but also down to the balanced 
nature of our atmosphere. It produces just the right 
amount of greenhouse effect. The atmosphere is 
dense enough to make sure that not all of the sun’s 
radiation escapes back into space. At the same 
time, the density is low enough to prevent the Earth 
from overheating. But that is precisely what will 
happen at some point in the future. 


THE LIFE EXPECTANCY OF EARTH HAS 
BEEN DRASTICALLY REDUCED^^^l 


By definition, the Earth is exactly one astronomical 
unit (AU) from the sun, which is equal to an average 
distance of 149,597,879,700 metres. In late 2013, a 
research team, led by astrophysicist Jeremy Leconte 
from the University of Toronto in Canada, calculated 
the width of our solar system’s habitable zone and 
radically reduced Earth’s life expectancy. The sun’s 
luminosity - just like its heat - is not constant; it is > 
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HOW MANY VIABLE PLANETS 
ARE THERE IN OUR GALAXY? 

In November 201 3, astronomer Geoffrey Marcy from the University of Caiifornla, 
Berkeley, presented the results of the four-year Kepler Mission. The telescope examined 
150,000 solar systems within the Milky Way. Twenty-two per cent of the observed suns 
have Earth-like planets in their habitable zones. If we extrapolate those results across 
the entire galaxy, there are around nine billion planets that could support life. 


Steadily increasing. That shifts the habitable zone 
further and further away from the sun, moving it 
outward. Up to now, scientists agreed that the sun 
could expand by up to 0.5 AU towards the Earth 
before our planet would leave the habitable 
zone. Leconte and his team, however, have now 
determined that the inner perimeter of the 
habitable zone is already 0.95 AU from the sun. 

If the habitable zone shifts outwards by around 
7.4 million kilometres - which is about 18 times 
the distance from the Earth to the moon - our planet 
will no longer be in the zone. Experts expect that 
to happen in about one billion years - and Earth 
will suffer the same fate as Venus. 


HOW WILL LIFE ON EARTH END? 


In the first million years of our solar system, Venus 
was right in the middle of the habitable zone. 

But its atmospheric pressure was so high that it 
experienced a so-called runaway greenhouse 
effect: the planet was no longer able to release its 
radiation back into space, and it started to overheat. 

The Earth settled down in the habitable zone 
4.5 billion years ago. Since then, the atmosphere 
formed, the oceans were created and life developed. 
But we have long since passed our peak: in one 
billion years, the sun’s luminosity will have risen by 
more than 10%. The average temperature on Earth 
will be between 60 and 70°C. That will cause more 


and more water vapour to rise to the sky, and 
the atmosphere will become denser. This huge 
mass of clouds will trap the geothermal energy 
around our planet and the temperature will 
continue to rise. Perpetual warm rain will wash 
all of the carbon dioxide out of the air. Without 
carbon dioxide, all of the plants will die - and 
with them the last, most resilient animals will 
starve. We humans will have already perished 
much earlier: when the average temperature 
reaches 30°C - in about 500 to 600 million years. 

But that will not be the end of all life. There are 
deep-sea organisms on the ocean floor living near 
so-called black smokers that can survive at 
temperatures of over 100°C. Water at a temperature 
of several hundred degrees Celsius escapes from 
Earth’s core and mixes with the colder water at the 
ocean floor. The pressure at this depth is so extreme 
that even 400°C water is still liquid. But even these 
incredibly well-adapted organisms will be facing 
the final curtain. With the rising temperatures, the 
oceans will begin to boil - and eventually evaporate. 
When all of the liquid water has finally disappeared, 
it will be the end of life as we know it on Earth. 


HOW HOT DOES A SUN HAVE TO 
III III I III II I II I 


With a diameter of 1.4 billion kilometres, our sun is 
one of the medium-sized stars in the universe. This 
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is the optimum size for life to develop on Earth. The 
larger a star is, the shorter its life expectancy. “Stars 
with a mass equal to our sun have a life expectancy 
of about ten billion years,” says Andreas Burkert 
from the Munich University Observatory. “Stars 
with two solar masses have twice the energy of 
our sun, but they also expend it ten times as fast. 

So their life expectancy is only one-fifth of our 
sun - in other words, about two billion years.” 
Remember: we needed about four billion years 
for life to develop on Earth. 

With smaller stars, the habitable zone is much 
closer to the star, at a distance of only 0.1 AU in 
some cases. The advantage smaller stars have 
is that they shine continuously for several billion 
years- That said, for a planet to be viable here, 
it would have to be so close to the star that its 
rotation would be synchronous with that of its 
sun. This planet would be facing its parent star 
with the same side at all times - lust like the 
same side of the moon always faces the Earth. 

The problem for these planets is the side facing 
the star would keep getting hotter while the other 
side would freeze. At the transitions between 
the day and the night side, there would be brutal 
storms and winds. These would be pretty extreme 
conditions for life to form in. 

The size of the respective star would also play 
a key role in the development of life. Its radiation 
would have to have enough energy to produce 
biochemical processes. It would have to be hot 
enough for atoms to bond into molecules - but not 
too hot, because then the radiation would be so 
intense that the molecules would break down. The 
surface temperature of our sun is 6,000°C, allowing 
for just the right amount of mutations to keep life 
developing until humans were able to evolve. 

Larger suns would generate too much radiation; 
the radiation from smaller suns would be too low 
for atoms to bond into molecules. 

Scientists have to take all of these parameters into 
account in their search for a planet similar to Earth 
- and they can rule out the vast majority of 
observable solar systems straight away; more than 
95% of all known stars are much too small to create 
a viable habitable zone. But that is only one factor... 

The planets in the habitable zone themselves 
would also have to meet the required conditions to 
develop life. They can’t be too large, but also not too 
small, to create enough gravitational force for the 
right amount of atmospheric pressure. There would 
have to be enough water, enough volcanism, 
a proper magnetic field; the list goes on and on. 



Jeremy Leconte 

Astrophysicist at the University 
of Toronto, Canada 


“A billion years 
from now, the sun 
will cause Earth’s 
oceans to boil. ” 


WHERE ARE THE BEST ODDS OF 
II II I II I I II I Mill I 


As World of Knowledge was writing this story, 
NASA’s Kepler telescope identified the first Earth- 
sized planet in the habitable zone of another star - 
500 light years away. All previous discoveries have 
been of planets 40% larger than our own. 

The exciting new find, called ‘Kepler-186f’, orbits 
its parent red dwarf star once every 130 days. 
Astronomers can’t yet confirm its composition 
(though research suggests it’s rocky) but they 
do know the planet receives 30% of the energy 
we get from our sun. And while this puts it 
at the outer limit of the habitable zone, it raises the 
possibility that life exists, or once existed, there. 

NASA says the next step is finding an Earth twin 
in the habitable zone orbiting a similar-sized star to 
our own. With the Kepler telescope continually 
surveying 150,000 stars, the odds are increasingly 
stacked towards that becoming a reality. □ 
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HOW DOES GLASS BECOMt 


Smashed bottles, shattered windows, broken phone screens - j 
glass does not forgive carelessness. So how can it halt a bullet? 
In what way is it twice as tough as steel? And how can a single ^ 
grain of sand destroy an entire window pane? ^ 



Fired from ten metres away, the 
bullet travelled so fast that it ^ 
caused this impact. The glass 
fragmented but did not give way. 


3.500 JOULES 


'« That’s how much kinetic energy 
' a 4g projectile fired from a gun 
^ contains; ten joules striking a 
* human head is enough to cause 
' fatal injuries. 


www.worWofknowle 




LABTEST 


WHY DOES GLASS 


WIN AGAINST STEEL? 


Bullet-proof glass is comprised of several panes layered together to 
create something far tougher than a single pane. On a scale of one to 
ten, glass has a hardness of six. To compare: steel comes out at 4.5. 
Bullet-proof glass simply utilises the natural hardness that normal 

glass already possesses. It can’t be 
scratched by a steel knife. Why? 
Metal atoms sit in a stable grid, 
but can be moved. The atoms 



HOW DOES CLING FILM 
KEEP A BULLET OUT? 


Regardless of how thick it is, glass behaves like a frozen lake 
when under strain: it can’t handle heavy loads by bending, so 
it simply breaks. But within bullet-proof glass there are 
plastic sheets that keep the glass splinters fixed and prevent 
them from flying off. In addition, the rigid layers of glass 
form into a kind of sandwich, which can absorb the kinetic 
energy of the hurtling projectile. 


SEVERAL INTERMEDIATE LAYERS 
prevent the glass from breaking up 

POLYCARBONATE 

acts like a thick 
mattress, cushioning 
any bullets 






WHY DOES BULLET-PROOF GLASS 
SHATTER ACROSS A LARGE AREA? 

The individual panes in bullet-proof glass are 
placed under extreme tension during the 
production process, making them more 
resilient to breakage. When bullet-proof glass 
is shot - such as during this demonstration 
by a manufacturer of armoured vehicles (left) 
-the individual panes break, but the plastic 
sheets keep the fragments together. 

The more powerful the gunshot, the more 
panes break. Despite the tiny fracture point, 
the stress placed on individual panes spreads, 
cobweb-like, across the entire surface. 





T he three men fire more than 250 shots 
at the limousine. It’s not only handguns 
that are unleashing deadly payloads at 
the Audi A8: modern assault rifles are 
showering the car with bullets. Some 
of the projectiles strike the car’s window pane 
- already showing thousands of cracks - at 
speeds of 800 metres per second, twice as fast 
as a bullet fired from a revolver. 

Next, two grenades explode on the limo’s bonnet, 
and 10kg of TNT detonate beneath its chassis. The 
force of the explosion launches the four-tonne 
vehicle into the air. But this vault-on-wheels does 
not rupture under the ferocious barrage, and its 
occupants sustain only minor injuries... 

What appears to be a terrorist attack is actually 
a test undertaken by a ballistics testing centre. 

The culprits are civil servants; the occupants are 
dummies. The car is a special armoured protection 
vehicle worth more than $800,000. From the outside 
it looks like a standard-issue model, but under the 
paint there is completely new technology at work. 

Almost every inch is covered with steel armour. 
And to ensure that this hefty limousine is still 
capable of speeding off in the event of an attack, 
all of its components, from the chassis to the motor, 
have their weights adjusted. 

The car’s windows are particularly vulnerable 
points, as it’s behind them that the targets of any 
would-be attackers can be found. The glass, then, 
must be capable of resisting the most powerful 
bombs and weapons. So how does it manage that? 

Well, for a material often thought of as fragile, 
glass is actually very hard (see left). However, 
it does possess one major defect: although 
a window pane feels smooth to the touch, 
there are actually billions of microscopic cracks 
across its surface. When sufficient pressure 
is applied - a hard knock, for example - one 
of the cracks will spread, leading to breakage. 

In order to make glass stronger, then, these 
cracks need to be pressed together. 

There are two methods for achieving this : using 
heat, or using chemicals. With chemical hardening 
- which is used with very thin glass - the pane is 
immersed in a sodium nitrate bath for several hours, 
pushing smaller particles at the surface downwards 
and replacing them with larger ones, which require 
more space. The resulting tightness causes the 
surface to push against the inside of the glass, 
which seals any existing cracks together. 

Thermal hardening is used on glass that’s about 
four millimetres thick. A pane is heated then quickly 



Genuine bullet-proof glass, made of several individual 
panes, is only used for person and object protection. 
Thinner, two-paned varieties are used for shop windows 
or car windshields, while bus stops or glass doors are 
usually made of a single, hardened pane. 



Bullet-proof glass is too heavy for smartphones, 
which use panes about a half a millimetre thick that 
can still withstand bumps and knocks. However, just 
a single grain of sand is exactly as hard as this type 
of special glass, and can scratch it. And the less 
protected the edges of the glass that protrude from 
the casing - and the worse the quality of the casing 
itself - then the more likely it is that the screen will 
shatter if the smartphone is dropped. 


cooled, which causes the outer layers to immediately 
solidify while the interior remains soft. As a result 
of the temperature difference, the atomic structure 
is distorted, and the glass stretches like a spring 
and presses the cracks together. 

For glass to be bullet-proof, however, a single 
hardened pane is not enough, and so numerous 
panes are combined with layers of plastics such as 
polyvinyl butyral and polycarbonate - the latter 
being the type of plastic from which CDs, helmets 
and many mobile phone casings are made. The 
materials make the glass composite elastic, and 
bind any fragments resulting from impact. This 
creates a near-impenetrable shield against bullets. 

The more panes that are joined together in 
this way, the harder it is to break through. The 
panes of a high-security vehicle can be up to 
72 millimetres thick; on a normal car, it’s four 
millimetres. But even this doesn’t guarantee 
safety, says Phil Brown from glass manufacturer 
Pilkington: “We tend to shy away from claiming 
glass to be bullet-proof. ‘Proof’ suggests it 
will definitely stop anything fired at it. ” □ 
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TOMORROW’S TEOH 


SCIENCE SAVES 
DEAD POP STARS! 


Thanks to a combination 
of animation, visual 
effects and old- 
fashioned illusions, dead 
musicians like Michael 
Jackson (right) are now 
being brought back for 
concerts. Just don’t 
call them holograms! 

By the end of the performance, 
the audience at the MGM Grand 
Garden Arena in Las Vegas was on its 
feet, dapping and cheering. 

They’d just witnessed something 
they never thought possibie: Michaei 
Jackson, singing and moonwaiking 
to his new song on stage at the 
2014 Biiiboard Music Awards, 
even though he’d died aimost five 
years previousiy, in Juiy 2009. 

Of course, no one in the crowd 
beiieved they were saiuting the reai 
King of Pop. Everyone knew the iikeness 
was generated by a computer - or 
a hoiogram as was wideiy reported. 

in fact, the techniques empioyed 
to resurrect the musicai superstar here 
- and in other virtuai concerts during the 
past two years - have had nothing to do 
with hoiography, which by definition 
use projections of iight to create 
a 3D image on a 2D surface. 

instead, a team from digitai effects 
company Puise Evoiution combined 
an animation of Jackson (compiete 
with detaiied body and faciai remodeiiing, 
right down to the foids on his neck) 
with a 19th-century magician’s 
trick caiied ‘Pepper’s Ghost’. 



For Jackson’s show, six projectors 
above the stage beamed high-resoiution 
footage of the singer onto a piece of ciear 
reflective piastic, which is then directed 
to a transparent foii on stage, angied at 
45 degrees so that the audience can see 
Jackson but not the foii. it’s this part of the 
process that stops the technique from being 
hoiographic: the image the crowd sees is 
actuaiiy fiat rather than three-dimensionai, 
as a true hoiogram is. 

This isn’t the first time this modern 
update on an age-oid iiiusion has been used 
by the entertainment industry. Dead hip-hop 
star Tupac Shakur was brought back to iife 
in 201 2 for an appearance at US festivai 



ARE R2-D2 STYLE 
HOLOGRAMS COMING 
TOYODRTARLET? 

They will be if US company Ostendo 
Technologies have their way; they’ve 
invented a projector small enough 
to fit into a TV, computer or tablet, 
which they hope will be able to 
create holograms within the next 
few years. In tests, their image 
processor has been able to emit a 3D 
image of green dice into the air. The 
US military’s research arm DARPA has 
invested $25 million in the project. 



Coachella; Virgin boss Richard Branson, 
political activist Al Gore and magician David 
Blaine have all exploited the technique. 

The technology behind it is improving 
all the time. In April, rappers M.I.A. and 
Janelle Monae performed a ‘duet’ at an 
Audi car promo, even though their physical 
real-life forms were on opposite sides 
of the United States - New York and Los 
Angeles respectively. The show used a more 
advanced form of 3D projection and video 
mapping. Future concerts are set to involve 


‘Future conceits 
wi involve more 
detailed images. 
Elvis Presley and 
Frank S'natra are 
next in ine for 
a “comeback”’ 


bigger and more complex productions, 
combined with more detailed, life-like digital 
recreations. The music biz is alive with 
speculation that Elvis Presley and Frank 
Sinatra are next in line for a ‘comeback’. 

Predictably, the intentions here are 
not necessarily 100% scientific. Michael 
Jackson’s digital performance at the 
Billboard Awards was watched by a healthy 
10 million US viewers; it’s estimated that 
a tour featuring his virtual likeness could 
add $500 million to the dead star’s estate. □ 
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The photo below isn’t the real Michael 
Jackson; it’s a computer-generated 
likeness, produced for the 2014 
Billboard Music Awards at the MGM 
Grand Garden Arena in Las Vegas. 

The following steps, from 1 to 3, 
reveal how the image was made. . . 


A high-definition device 
beams a detaiied computer- 
generated image of the dead 
musician onto a reflective 
surface on the floor... 


9 



Jackson’s image is 
dispiayed on a dear, 
lightweight sheet, known 
as myiar fiim, which is 
piaced at a 45-degree 
angie and invisible to the 
crowd. Real-life singers 
or dancers can perform 
behind the screen, along 
with the resurrected star. 





\ 


The image bounces off 
a reflective material below 
the stage, which the 
audience can’t see... 
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QUESTIONS & ANSWERS 


DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? Simply send us an email with 
‘Questions and Answers’ in the subject line to worldofknowledge@bauer-media.com.au 


HOW CAN OUTER SPACE 
EXIST ON EARTH? 

When using ultra-modern 
technology, such as the James 
Webb Space Telescope, scientists 
constantly come up against a 
problem: its sensitive measuring 
instruments are developed with 
pinpoint precision, but at normal, 
earthly temperatures. There’s only 
one place where you can test 
how this technology will react 
to the extreme conditions of 
space, where the temperatures 
come close to absolute zero 
(minus 273°C) - and that’s 
in a vacuum chamber. 

Using liquid belium, scientists 
can transform a vacuum chamber 
into ‘space’. The chamber at the 
Goddard Space Flight Centre (left) 
is cooled to 14 degrees Kelvin 
- that’s minus 259°C. The James 
Webb telescope was able to 
survive tbe initial tests. 

Now, NASA has moved the 
testing into the even chillier 
Chamber A, which drops down to 
1 1 Kelvin (minus 262°C). This 
airless environment is also being 
used to see how the telescope 
reacts to the low mass of space. 
“If Chamber A is open, tbe air 
weighs as much as 12.5 small 
cars. If you pump all the air out, 
the mass of just half a paperclip 
remains,” says NASA engineer 
Ryan Grogan. 



GENTLE DESCENT 
The James Webb Telescope 
is lowered into the vacuum 
chamber at the Goddard 
Space Flight Centre. 


DEEP INSIGHTS 
With the help of infrared 
sensors, the James 
Webb Telescope can 
trace the birth of stars. 


FLAWLESS MEASUREMENTS 
The chamber must stay absolutely 
pristine so that the telescope’s 
instruments are not contaminated. 
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QUESTIONS & ANSWERS 


Why is milk white? 

Milk is a mixture of water, fat, vitamins, protein, lactose 
and mineral substances. But what many people don't know 
is that milk is actually see-through - in the dark, at least. 
Milk’s white colouring occurs when the fat that it contains 
is exposed to light. These fat droplets don't dissolve in the 
water component of milk, and they reflect, rather than 
absorb, all wavelengths of light. 

Conversely, if an object absorbs all wavelengths of light 
visible to humans, it will appear black to us. If the colours 
are reflected, we perceive it as white. 


Do reef-dwellers have 
suicidal tendencies? 

Reefs are the perfect hiding place for smaller fish. But an 
Australian research team found that if the coral becomes 
bleached-out (as a result of rising sea temperatures) and 
organisms like cnidaria and algae die, the reef’s residents 
appear to lose their minds. Vulnerable fish begin swimming 
around unprotected, making no effort to hide themselves, 
resulting in a mortality rate rise of 75%. What triggers this 
behaviour is still a mystery, but researchers suspect the 
fish are desperately searching for certain chemical 
signals that the dead reefs no longer emit. 





questions about 

medicines 


WHAT’S THE STRONGEST PAINKILLER? 

Sufentanil, a morphine-like drug, is a seriously powerful 
painkiller. Its effect is 50 to 100 times stronger than that of 
morphine. It's used as an anaesthetic and in intensive care; 
it binds to the opioid receptors in the central nervous system, 
thereby inhibiting pain signals. 

CAN IBUPROFEN ATTACK THE STOMACH? 

Ibuprofen inhibits the enzyme cyclooxygenase, which encourages 
the production of pro-inflammatory messenger substances called 
prostaglandins. The drug also affects the prostaglandins in the 
stomach, which protect the gastric mucosal lining from stomach 
acid. Taken over a long period, ibuprofen makes this lining more 
sensitive. Possible consequence: gastric bleeding. 

CAN YOU SPRAY AWAY TRAUMA? 

US researchers are currently testing a nasal spray that could 
protect accident victims from post-traumatic stress disorder. 

The spray pumps neuropeptide Y up the nose and into the brain. 
Once there, it dulls stress reactions in the centre for emotional 
memories, thereby preventing a trauma forming. 

DOES HONEY PREVENT DRUG RESISTANCE? 

It's well known that honey kills off bacteria, but scientists are now 
reporting that it can also lower resistance to antibiotics. Unlike 
antibiotics, honey attacks microbes using so many strategies that 
they’re unable to build up a resistance to it. 

WHY DO MEDICINES NOT LIKE GRAPEFRUIT? 

Grapefruits trigger side-effects in one in three medicines, due 
to compounds in the fruit called furanocoumarins. These inhibit 
stomach enzymes that accelerate the breakdown of many drugs, 
thus boosting their potency and increasing the risk of side-effects. 

CAN AN ELECTRIC SHOCK REPLACE MEDICINES? 

It's certainly possible, for headaches and migraines at least. In 
the US, a device that administers a gentle electric shock to the 
vagus nerve in the neck is currently being tested. When used on 
patients who suffered from cluster headaches, the device reduced 
their pain by a remarkable 50% on average. 

CAN YOU DOPE YOUR BLOOD PRESSURE? 

During high-stress competitions, some athletes resort to 
misusing beta-blockers - drugs designed to help heart 
patients regulate their high blood-pressure. During 
archery events, for example, beta-blockers ensure 
that an athlete’s heart-rate stays low, thereby giving 
them greater control over their aim. For this 
reason, beta-blockers are viewed as an 
illegal doping agent in shooting events. 


¥T 
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elephants 
have wrinklesP 

Grey, rough and wizened: elephant skin 
may not be beautiful in the traditional 
sense, but it’s all the more practical 
because of it. With its plentiful 
wrinkles, the pachyderm increases its 
surface area: an animal weighing in at 
around two tonnes has approximately 
1 12,000 square centimetres of skin. 

This floppy hide emits heat - essential 
for survival on the hot savannah - but 
is particularly susceptible to attack 
by parasites. There’s only one way to 
fight back against these bothersome 
invaders: a dust bath. The elephant 
powders its skin, lets the sand dry, 
then rubs itself against a tree, thereby 
scraping off the sand and parasites. 


■ -V 




RULE THREE: Vapours or 
fumes must not enter the 
device, otherwise the end 
product may be impure. 


1500 


millilitres of drinking water can be produced 
daily using the DIY distilling device invented 
by Chris Hackett. It’s mostly constructed from 
materials that can be found in junkyards, and 
it can be recreated by anybody. 


HOW DO ! FIND DRINKING ■ - 
WATER AFTER AN APOOALYRSE? 


US inventor Chris Hackett has developed a simple 
distilling device for use in exactly this scenario. 
With the help of sunlight, it transforms poisonous 
sludge into pure H20. “It functions like the Earth’s 
water cycle, only in miniature,” explains Hackett. 

The reservoir is a shallow wooden container, 
covered with a car windscreen. Sunlight evaporates 
the water, which condenses on the windscreen. 
From there, the drops run off, over a gutter, into 
a bottle. The evaporation causes any poisonous 
substances to be left behind in the reservoir. 

Hydrocarbons such as petrol, however, are not 
filtered, but Hackett says they’re only present in the 
first 1 00ml of filtered water - throw that away, and 
the rest should be harmless. 


RULE ONE; As far as the 
materials are concerned, 
you can be flexible - aside 
from the cover, which 
must be made of glass. 





; V 

It 





RULE TWO: The container 
must be watertight and dark ^ 
inside, so that sunlight is 
I effectively absorbed. 





PHOTOS: NASA (2); Getty Images (3); Allmedic; PR 


www.worldofknowledge.com.au 95 



fef::- AND FINALLY... 


THE POWER OE 
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SEEING IS BELIEVING ^ 

The mantis shrimp scans its surroundings 
with 12 different colour photoreceptors 
(humans have just three). But as these 
visual impressions are not processed in 
its brain, its vision is fuzzier than ours. 
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Some animals have particularly strong vision, while others 
have extremely sharp hearing or are experts in combat. But the 
mantis shrimp - an obscure tropical crustacean - breaks one 
record after another, and is stumping even the smartest of scientists 



The mantis shrimp, or stomatopod, 
is not a sight that you quickiy forget. 
Perhaps the creature’s most striking 
features are the two huge teiescopic 
eyes atop its head, which can move 
independentiy of each other, rotating a full 
360 degrees. In fact, the mantis shrimp 
has 10,000 tiny eyes in aii, with each 
set divided into three distinct segments, 
resulting in trinocular vision that offers 
superb depth perception. 

Using its amazing peepers, the mantis 
shrimp can see coiours that humans can’t 
even imagine. The portion of the visual 
spectrum that we can perceive - around 
10,000 different colours and hues - is 
peanuts to a stomatopod, which can even 
see the ultravioiet and infrared spectrums. 
Those are optical skills that can outstrip 
even the most sophisticated of telescopes. 

And what does such a gifted animai do 
with these skiiis, down there in the corai 
reef? Scientists believe that the mantis 
shrimp’s mating signais are transmitted 
across iight waves that oniy other mantis 
shrimp can recognise, helping to keep any 


romantic chit-chats thoroughly private. 

And their talents don’t end there. The 
order of the stomatopod is divided into two 
military sub-orders: the smashers and the 
spearers. The former specialise in knocking 
out their victims using their club-like legs. 
The spearers, as their name suggests, stab 
unsuspecting fish as they swim by, using 
a spiny appendage armed with a barbed 
tip (see photos beiow left). 

The speed with which the mantis shrimp 
stabs its prey defies aii iogic. A spearer 
requires just 20 to 30 miiiiseconds to carry 
out its murderous acts, and yet the force 
of its biow could shatter glass. A smasher, 
meanwhile, strikes with a force that’s ten 
times harder still, and also manages to bag 
itself the award for Fastest Punch On The 
Planet: its devastating blows are unleashed 
at a ferocious 80km/h - with no wind-up! 
And aii this from those tiny Joints in the 
mantis shrimp’s front iegs. . . 

The victim won’t even register this brutai 
attack: due to the speed of the biow, gas 
bubbles form between the mantis shrimp 
and its prey and, as these bubbles implode, 
the resulting shockwave hits its prey 
with the force of a .22-caiibre bullet and 
mercifully knocks the victim unconscious. 

But the question remains: how can 
such a small animal (which grows to 
an absoiute maximum of 30cm across) 
expend so much energy without snapping 
its own iimbs? Weii, US scientists recentiy 
discovered that the mantis shrimp’s ciub is 
covered in severai tough layers, ingeniously 
constructed so that they cushion any blows 
and prevent cracks. 

“It’s hard to know what the world must 
look like to a mantis shrimp,” says bioiogist 
Tom Cronin of the University of Maryiand. 
“They’re animals that live by this motto: 
‘When the only tool you have is a hammer, 
every problem looks like a naii.’ That’s 
their viewpoint. They have a hammer, and 
everything in the world is a naii to them.” 

it’s a logical enough conclusion to reach, 
after spending millions of years of evolving 
into the worid’s most perfect animall^ 
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next month... 



BEWARE OF THE 

c.i-:ci3ai 



THE POWER OF 


WORDS 

Every day, language 
influences our 


thinking, the way 
we act and how we 
perceive things. Words 
can also manipulate 
us. And, as we reveal, 
their power can even 
alter history 


For the first time, 
scientists have an 
insight into the first 
few seconds following 
the Big Bang. Now 
they’re asking... 


DOES THE 


UNIVERSE 

HAVE A BACK DOOR? 


CAN A PILL ERASE 
MY MEMORIES? 

Scientists have 
developed a new 
medicine which can 
wipe out our worst 
memories forever - 
but at what price? 
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It takes you to another level. All-New Mazda3 has breakthrough SKYACTIV TECHNOLOGY that gives you sports 
performance, yet exceptional fuel economy. While advanced i-ACTIVSENSE" safety technology even helps you avoid 
collisions. And you're connected to web content from music to social medial Whether you choose Hatch or Sedan, the 
new MazdaS goes beyond what you imagined. Begin your next great drive at your Mazda Dealer, or AIINewMazda3.com.au 
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